This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


"v*  /.'- 

.v/ifi&T*-', 

it 

*» 

i 

'iss^^  '  •  v^»i* 

i 

% 

« 

^.•■''•^  *'^* -i 

r-i^v 

,.^....-.x-r,.^ 

*'  ^.v^.«-tw-' 

'  ,•••  • 

i.  \  •■:.••  vi^.> 

•  i,                 d~*       ... 

•' 

*  ^ 

•-•       ^4*: 

% 

•'« 

i 

•w.-  _ 

•   '^.'^^ 

».       #       •                  .       . 

r^*, 

^^l'^.'« 

^^^^^^^^^^^^ 

»  I. 

^     I.- 

-," 

•^;):>' 


iisdlv*. 


"^ 


PJiCKJEEDTNGS 


Ije  ^fiidciiiij  of  ^^iituviil  $naui:$ 


PHILADELPHIA. 


VOLl  Ml*:  hllh 

PABT  I,    JANtJAHT,  FEBRUARY.  MAIU  M 


PUBLICATION  COMMITTEE 


THJJ  AUADirMV  OK  ^  rri'»t  VJ*  .^f'tKXt'&> 


r '  1 1 1  *  I  '^  !<  M'  I . 


xm\ 


PUBUCA'nONS  OF 
The  Academy  of  Natural  Sciences 


iir 

VI 

Si*.- 


OP   PHILADRLPOIA- 


I   ||m»  X«tW  ^-l*M'^ 


I  "J .-'  I     <  I  I  i     li 


V^V-          :. 

... 

,    fl"   1. 

:   ip.i    ' 

i 

1^1  fli^    1 

I  %V 

^  ^   ] 

I    l-i- 

Iv    .it  ill 

11 


rtiH^Hita 


I  tin  l*^lt^ 


<p 


PROCEEDINGS 


OF  THE 


Academy  of  Natural  Sciences 


OF 


PHILADELPHIA 


>  •         .       * 


,  •  •  ■    •  • » 


Volume  Llll 


1901 


PHILADELPHIA : 

The    a c a d e iW y    of    Natural    Sciences 

LCX3AN   SQUARE 
1901-1902 


The  Academy  op  Natural  Sciences  of  Philadelphia, 

March  29, 1902. 

I  hereby  certify  that  printed  copies  of  the  Pkoceedings  for  1901  have 
been  presented  to  the  meetings  of  the  Academy  and  mailed  as  follows : — 


Pages     1  to   16  mailed  March  27, 

"  17  to  128  "  April  8. 

'"  129  to  160  "  April  13. 

"  161  to  208  "  May  2, 

"  209  to  256  '*  May  7, 

"  257  to  272  "  May  9, 

*'  273  to  304  "  June  7. 

"  305  to  320  '*  June  25, 

"  821  to  368  "  July  81, 

"  369  to  400  "  August  16, 

"  401  to  448  "  August  22, 

"  449  to  480  **  September  3, 

"  481  to  496  "  Septemberl6, 

"  497  to  512  "  October  29, 


•.  ;'••:  W3^^«S^^  :  " :    November  23, 
V  •!•:  54$  fo»flfi: :  " :    January     23, 
"     609  to  640      "      February     6, 


, "«..  7a5JUQk752..."..  .M 

••     •    •.•**•■    •■•■••_■•   • 

•  ••«•••     ••••••••• 

•  •    •  *•*  ■  ■  ■••    •    •  •   •  •• 


.  March        25, 


1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1903 
1902 
)JK)^ 
IMI 
1902 


presented  April 
April 
April 
May 
May 
May 
June 
June 
August 
August 
August 


2, 1901. 

2, 1901. 
16. 1901. 

7, 1901. 

7, 1901. 
14, 1901. 
11,  1901. 
25, 1901. 

6,  1901. 
20, 1901. 
27, 1901. 


September  3, 1901. 
September24, 1901. 
October  29, 1901. 
November  26, 1901. 
January  28, 1902. 
February  11,1902. 
March  4, 1902. 
March  18. 1902. 
March   25, 1902. 


EDWARD  J.  NOLAN, 


CONTENTS. 


For  Announcements,  Reports,  etc.,  see  General  Index, 


Aaron,  Carrie  B.     Biographical  Notice  of  Robert  Henry 

Lamborn  (with  Portrait), 486 

Banks,    Nathan.      Some  Arachnida  from   New    Mexico 

(Plate  XXXIII), 568 

Brown,  ARTimR  Erwin.    "A  Review  of   the  Genera  and 

Species  of  American  Snakes  North  of  Mexico,  .  10 
On  Some  Points  in  the  Phylogeny  of  the  Primates,  .  .  119 
A  New  Species  of  Coluber  from  Western  Texas  (Plate 

XXIX), 492 

A   New  Species  of    Ophibolos  from    Western   Texas 

(Plate  XXXIV) 612 

Casky,  Thomas  L.     On  the  Probable  Age  of  the  Alabama 

White  Limestone, 513 

Chapman,  Henry  C.     Observations  upon  the  Placenta  and 

Young  of  Dasypus  sexcinctus  (Plate  XVIII),       .     ^l^% 
C<H'KP:RKr.L,    T.    D.    A.     Descriptions  of    New  Bees  Col- 
lected by  ]Mr.  H.  H.  Smith  in  Brazil,  II,     .     .     .     216 

Fjklde,  Adklh  M.     A  Study  of  an  Ant, 425 

Further  Study  of  an  Ant,      .     - 521 

FowLKK,  IIknky  W.     Note  on  the  Odoutostomidie,  .     .     .     211 

Description  of  a  New  Hemiraraphid, 203 

Fishes  from  Caroline  Islands, 324 

Tyi>es  of  Fishes  (Plates  XII,  XIII,  XIV,  XV),  .     327 

Myctophum  phengodes  in  the  North  Atlantic,      .     .  020 

Fox,  Hkniiy.  The  Development  of  the  Tympano-Eustachian 
Passage  and  Associated  Structures  in  the  Common 
Toad  (Bufo  lentiginosus)   (Plates  VI,  VII,  VIII, 

IX), 223 

i 


ii! 

GoLDBMiTH,  Edward.     A  Quick  Method  of   Testing  for 

Gold, 550 

GuDE,  G.  E.     Descriptions  of  New  Helicoid  Land  Shells 

from  Japan, 617 

Harshberger,    John   W.      The  Limits  of   Variation  in 

Plantp, 303 

An  Ecological  Sketch  of  the  Flora  of  Santo  Domingo 

(PhOes  XXXr,  XXXII), 554 

Cockscomb  Fasciation  of  Pineapples, 609 

Heath,  Harold,  and  M.  H.  Spauldino.     Cymbuliopsis 

vitrea,  a  New  Species  of  Ptenipod, 509 

HiGGiNS,  Helen  T.  The  Development  and  Comparative 
Structure  of  the  Gizzard  of  the  Odonata  Zjgop- 
tera  (Plates  II,  III,  IV) 126 

Johnson,  C.  W.,  and  A.  W.  Grabau.     A  New  Species 

of  Clavilithes  from  the  Eocene  of  Texas,     .     .     .     602 

EIeeley,  Frank  J.    Structure  of  Diatoms, 321 

Keller,  Ida  A.  Demonstration  that  Plants  give  of!  Oxy- 
gen,   320 

A  Peculiar  Condition  of  CEdogonium, 598 

Kraemer,  Henry.  Crystalline  and  Crystalloidal  Sub- 
stances and  their  Relation  to  Plant  Structure,    .     .     450 

Lyman,    Benjamin  Smith.     Lodel  Creek   and   Skippack 


Ul 


Obtmann,  a.  E.  Crustaoea  and  Pycnogonida  Colleeted 
during  the  Princeton  Expedition  to  North  Green- 
land,       144 

PiusBRY,  Henry  A.     Crusiaoea  of   the  Cretaceous  Forma- 

tioQ  of  New  Jersey  (Plate  I) Ill 

Relationships  of  the  Grenus  Neobeliscus, 142 

New  Spedes  of  MoUusks  from  South  Africa  and  Burma^     I6i 
New  MoUusca  from  Japan,  the  Loo  Ghoo  Islands,  For- 
mosa and  the  Philippines, 193 

New  Land  Mollusca  from  Japan  and  the  Loo  Ghoo 

Islands, 344 

New  Japanese  Marine.  Land  and  Fresh-water  Mollusca 

(Plates  XIX,  XX.  XXI) 385 

The  Land  Mollusks  of    the  Loo  Ghoo  Islands:   Glau- 

siliidffi  (Plates  XXII,  XXIII) 424 

Additions  to  the   Japanese    Land    Snail   Fauna,    IV 

(Plates  XXV,  XXVI,  XXVII,  XXVIII),    .     .     465 
Notices  of  New  Land  Snails  from  the  Japanese  Empire,     496 

New  Land  Mollusks  of  the  Japanese  Empire 545 

Fasciolaria  gigantea  subsp.  reevei, 552 

New  Land  Mollusks  of  the  Japanese  Empire,     .     .     .     562 
New  Land  Mollusca  of  the  Japanese  Empire,     .     .     .     614 
Additions    to    the    Japanese   Land   Snail    Fauna,     V 
(Plates  XXXV,  XXXVI,  XXXVII,  XXXVIII, 

XXXIX), 622 

Catalogue  of  the  Clausiliidse  of  the  Japanese  Empire,  .     647 
Rankin,  Walter  M.     Echinoderms  Gollected  off  the  West 
Coast  of  Greenland  by  the  Princeton  Arctic  Expe- 
dition of  1899, .169 

Reebk,  Albert   M.     The  Nasal  Passages  of    the  Florida 

Alligator  (Plate  XXIV), 457 

Reiin.  James  A.  G.  The  Forficulidse,  Blattidse,  MaDtidae 
and  Phasmidse  Gollected  in  Northeast  Africa  by 

Dr.  A.  Donaldson  Smith, 273 

A  Study  of  the  Genus  Genturio, 295 

The  Acrididse,  Tettigonidse  and  Gryllidce  Gollected  by 

Dr.  A.  Donaldson  Smith  in  Northeast  Africa,  .     .     370 
Rhoad6,  S.  N.     On  the  Common  Brown  Bats  of    Peninsu- 
lar Florida  and  Southern  Gahfomia, 618 


Sharp,  Benjamin.     The  Food  of  the  Cod, 2 

Stone,  Witmer.     Occurrence  of  Hjla  andersonii  at  Clem- 

enton,  N.  J., 342 

Thompson,  Caroline  Burling.      ZjgeupoHa  litoralis,   a 

New  Heteronemertean  (Platen  XL,  XLI,  XLII, 

XLIII,  XLIV), 657 

Vanatta,  Edward  G.  New  Marine  Mollugks  (Plate  V),  182 
Vaux,  George  and  William  S.,  Jr.     Observations  Made 

in  1900  on  Glaciers  in  British  Columbia,     ...     213 


PROCEEDINGS 

OF  THB 

ACADEMY  OF  NATURAL  SCIENCES 

OF 

PHILADELPHIA. 


leoi. 


January  1. 
The  President,  Sabojel  G.  Dixok,  M.D.,  in  the  Chair 

Ten  persona  present 

The  Council  reported  that  the  following  Standing  Committees 
had  been  appointed  to  serve  during  the  ensuing  year: 

Ox  Library. — Dr.  C.  N.  Peirce,  Thomas  A.  Robinson,  Henry 
C.   Chapman^  M.D.,  Charles  Schaeffer,  M.D.,  George  Vaux,  Jr. 

On  Publications. — Thomas  Meehan,  Henry  Skinner,  M.D., 
Henry  A.  PiUbry,  Sc.D.,  Philip  P.  Calvert,  Ph.D.,  Edward  J. 
Nolan,  M.D. 

On  Instruction. — Uselma  C.  Smith,  Benjamin  Smith  Lyman, 
Henry  A.  Pilsbry,  Sc.D.,  Philip  P.  Calvert,  Ph.D.,  and  Charles 
Morris. 

On  Finance. — Isaac  J.  Wistar,  William  Sellers,  Charles 
Roberts,  John  Cadwalader  and  the  Treasurer. 

CoMMiiTEE  OF  CouNCiL  ON  By-Laws. — Isaac  J.  Wistar, 
Theodore  D.  Rand,  Arthur  Erwin  Brown  and  Charles  Roberts. 
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January  8. 


The  President,  Samuel  6.  Dixon,  M.D.,  in  the  Chair. 
Nineteen  persons  present. 

The  death  of  Baron  Edmond  de  Selys-Longchamps,  a  corre- 
spondent, was  announced. 

The  Food  of  the  Cod, — Dr.  Benjamin  Sharp  called  attention 
to  some  observations  he  had  made  last  fall  on  the  contents  of  tne 
stomachs  of  the  common  Cod.  Several  hundred  stomachs  y^ere 
opened  with  the  hope  of  finding  shells  of  gastropods  and  bivalves. 
Numerous  valuable  shells  had  been  taken  from  the  Cod  years  ago 
by  Stimpson  and  Gould  on  the  New  England  coast,  north  of  Cape 
Cod,  and  it  was  supposed  that  similar  finds  would  come  to  light 
from  the  Cod  caught  off  Nantucket.  The  stomachs  examined 
were  filled  almost  exclusively  with  crustaceans  and  for  the  most 
part  with  species  of  Panopeus.  Hermit  crabs,  without  shells,  and 
a  few  CrepidulsB  were  also  seen.  Here  and  there  young  lobsters 
were  found  in  the  stomachs,  occasionally  two  in  one  stomach.  In 
one  Cod,  weighing  about  thirty-five  pounds,  pieces  of  a  lobster  were 
found  which,  when  placed  together,  indicated  that  the  possessor 
was  about  eleven  inches  in  length. 

The  Cod  examined  were  all  taken  off  the  eastern  end  of  the 
island,  between  the  town  of  Siasconset  and  a  place  caUed  Wawinet, 
where  the  tide  (current)  runs  at  a  maximum  of  about  six  miles 
an  hour.     The  bottom   consists  of   coarse  sand  and  is  probably 
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January  22. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Fifteen  persona  present. 

The  death  of    Gustav   Hartlaub,    a    correspondent,    was  an- 
nounced. 

Papers  under  the  following  titles  were  presented  for  publication : 
**  On  Some   Points  in  the   Phylogeny  of    the  Primates,"  by 

Arthur  Erwin  Brown. 

**  The  Development  and  Comparative  Structure  of  the  Gizzard 

in  the  Odonata  zygoptera,"  by  Helen  T.  Higgins. 


January  29. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 

Sixteen  persons  present 

William  F.  Dreer,  James  Rorer,  and  W.  Worrell  Wagner  were 
elected  members. 

H.  R.  H.  Albert  I,  Sovereign  Prince  of  Monaco,  was  elected  a 
correspondent. 

The  following  were  ordered  to  be  printed : 
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BIOGRAPHICAL    NOTICE  OF  CHARLES    EASTWICK    SMITH. 
BY  IHOMAS   MEEK  AN. 

Appointed  to  prepare  a  nwmoir  of  our  late  fellow-member, 
Charles  E.  Smith,  the  author  feels  strongly  a  difficulty  he  has 
experienced  on  similar  occasions.  The  members  of  the  Academy 
meet  for  mutual  improvement  and  study.  The  various  subjects 
in  [which  they  take  interest  become  the  chief  topics  of  conver- 
sation. They  know  little  of  the  outside  life  of  one  another.  A  tree 
is  to  be  known  only  by  its  fruit.  As  it  grows  through  successive 
years  it  appears  much  like  other  trees,  and  no  note  is  taken  of  the 
incidents  of  its  growth  ;  but  when  the  harvest  time  arrives,  and 
all  are  in  praise  of  the  bountiful  crop,  carrying  pleasure  and  profit 
around  it  in  every  direction,  a  natural  desire  arises  to  know  more  of 
the  details  of  such  a  happy  career, — a  desire  that  can  only  be  sat- 
isfied by  recalling  circumstances  imperfectly  remembered,  or  that 
have  but  little  bearing  on  the  character  we  would  illustrate. 

So  when  the  subject  of  this  memoir  passed  away  few  of  his  asso- 
ciates could  aid  the  author.  All  knew  that  he  was  one  of  Phila- 
delphia's most  prominent  citizens  ;  that  he  had  been  at  the  head 
of  some  of  its  great  business  bodies  ;  that  he  had  been  largely 
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Philaddphia  ancestors  were  among  the  original  party  with  William 
Penn  mi,  like  the  founder  of  the  city,  strong  bdieyers  in  the 
doctrines  of  the  Society  of  Friends.  Little  can  be  learned  of  his 
early  life.  He  was  bom  November  1,  1820,  and  seems  to  have 
had  especial  care  and  oversight  from  his  mother,  to  whom  he  was 
deeply  devoted  through  life,  and  by  whose  side  in  Laurel  Hill  Ceme- 
tery be  was  placed  when  his  own  time  of  rest  arrived.  He  proba- 
bly received  his  rudimentary  education  in  Philadelphia,  and  at  the 
age  of  fiftem  was  sent  to  the  boarding-school  of  Westtown,  near 
this  city.  It  was  here,  as  he  related  to  his  friend  Dr.  Porter,  that 
he  acquired  his  fondness  for  botany,  through  the  influence  of  one 
of  the  instructors.  He  remained  here  three  years,  when  he  became 
attached  to  an  engineer  <?orpe,  engaged  to  survey  for  a  railroad  from 
BkMsboig  to  Coming,  in  New  York.  He  became  the  superinten- 
dent of  the  railroad,  and  later  of  the  Bloomsburg  coal  mines, 
though  he  had  scarcely  attained  lus  majority.  He  returned  to 
liiiladelphia  in  1842,  and  established  the  Fairmount  Rolling  MiD. 
Thb  was  not  a  financial  success,  from  the  fact,  as  he  believed, 
that  cooperation  throughout  the  whole  iron  trade  was  needed  to 
place  the  industry  on  a  firm  footing.    He  sold  it  out  in  1846. 

About  this  period  an  event  occurred  that  had  a  material  influ- 
ence on  his  future  life.  In  1844  a  fierce  antagonism  to  Roman 
Catholicism  arose.  A  number  of  churches  were  burned.  The 
Mayor  called  on  all  able-bodied  citizens  to  arm  in  defense  of  law 
and  order.  The  Quaker  youth  went  out  with  a  cane,  but  in  the 
excitement  of  the  riot  some  one  put  a  musket  in  his  hands,  and 
he  patroled  the  streets  with  it  for  seven  nights.  For  this  violation 
of  the  principle  of  non-resistance  he  was  called  on  to  express 
regret,  and  to  give  a  promise  of  strict  conformity  to  the  rule 
thereafter.  Believing  himself  harshly  treated,  he  refused  to  do 
so  and  was  expelled  from  the  Society.  He  at  once  dropped  the 
garb  and  language  of  the  Friends  and  associated  with  other 
bodies.  He  never  married,  and  if  the  event  detailed  had  aught  to 
do  with  the  fact,  the  secret  was  faithfully  kept  to  the  last. 

For  a  short  time  subsequent  to  1846  he  became  manager  of  the 
Rensselaer  Iron  Works,  at  Troy,  N.  Y.,  in  which  railroad  iron 
was  being  manufactured.  He  returned  to  Philadelphia  in  1849, 
to  inaugurate  a  convention  of  iron  men.  The  poverty  of  the  con- 
stituency forced  the  association  to  be  content  with  inferior  printing 
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and  paper  for  its  report.  In  a  letter  to  a  friend  he  says:  "  Mr. 
Colville  told  me  we  must  go  over  the  State  and  get  the  intereet  of 
every  iron -maker.  I  asked  him  for  money  to  pay  my  exptmses. 
He  said  I  must  beg  it,  as  he  had  none.  *  You  must  ask  for  con- 
tributions as  you  go  along.'  I  started  with  85.  Sometimes  I  got 
a  wagon,  sometimes  a  horse  ride,  sometimes  on  foot — sometimes  I 
got  fifty  cents.  In  one  case  1  got  810.  I  saw  them  all,  came 
back  with  between  $200  and  $300,  and  the  American  Iron  and 
Steel  Association  became  a  flourishing  body.''  He  traveled  2,500 
miles  on  this  mission. 

There  seems  nothing  on  record  as  to  his  occupation  for  the  suc- 
ceeding ten  years,  but  in  a  letter  to  a  friend  he  remarks  that  he 
attended  faithfully  to  his  office  work  during  the  day  and  employed 
his  evenings  in  studying  and  classifying:  the  plants  collected  on 
Sunday. 

In  lfc61  he  was  elected  to  the  presidency  of  the  Reading  Rail- 
road CJomimny.  From  a  comparatively  local  and  almost  bankrupt 
organization,  he  raised  it  to  one  of  broad  interest  and  a  good  divi- 
dend-paying concern — so  profitable  that  in  the  trying  times  of  the 
beginning  of  the  civil  war  his  company  loaned  the  Government 
two  millions  and  a  half  of  dollars.  In  1869  it  stood  in  prosperity 
second  to  none  in  the  country. 

His  health  broke  down.  His  medical  adviser  urged  his  resigna- 
tion and  suggested  several  things  he  might  do  At  length  the 
physician,  in  a  peculiar  way,  remarked  that  he  had  **  better  go  to 
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he  loimd  that  the  mental  application  requixed  for  pxoof- 
xeadflf  waa  an  eaEcellent  remedy  for  hie  Blei^pleamesB.  The  applica- 
tion xeqniied  for  the  tad:  drove  out  thoughts  of  the  railroad's  djs- 
«itar«  He  b^ged  for  moie,  both  from  the  Academy  and  from 
friendly  and  the  greater  part  of  his  subsequent  life  was  devoted, 
as  one  of  the  best  means  for  preserving  health,  to  his  favorite 
<Meopation  of  {ffocrf-reedii]^. 

Tbon^  not  courting  favors,  he  was  highly  esteemed  by  his 
iUlow-citiaens.  For  two  successive  years,  1877  and  1878,  he 
was  elected  prasideot  of  the  Union  League-— one  of  the  most 
'enyiaUe  of  Philaddphia's  social  positions. 

His  eminently  practical  character  has  been  well  illustrated  by 
die  leteesce  to  his  journey  through  the  State  in  the  interests  of 
the  mo  mttu  and  by  the  details  of  his  railroad  affairs.  He  car- 
ried this  quality  into  all  his  transactions.  His  close  friend.  Prof. 
T.  CL  Porter,  relates  that  on  a  trip  with  him,  Aubrey  H.  Smith 
and  Dr.  Joseph  Leidy,  in  July  and  August,  1865,  to  Lake  Siqie- 
nor,  they  were  much  amused  by  his  practical  lest  of  the  truth  of 
tke  Abb<  Hue's  statement  that  cow  **  cake  "  was  better  for  kind- 
lings but  that  horae  ''  apples  "  were  better  for.  holdii^  heat  in  a 
fire.  The  result  proved  the  correctness  of  Abb^  Hue's  assertion. 
Dr.  Port»  further  notes,  as  illustrative  of  the  tendency  to  draw 
valuable  conclusions  from  little  things,  that  one  of  the  party, 
having  placed  over  the  fire  a  branch  of  a  spruce  tree  to  aid  in 
extinguishing  it,  Smith  noted  how  the  turpentine  oozed  from  the 
twigs,  flashed  into  a  blaze  and  sent  up  as  incense  a  cloud  of 
fragrant  white  smoke. 

With  all  his  love  of  facts,  he  was  not  devoid  of  sentiment. 
His  private  correspondence  discloses  an  active  interest  in  the  good 
of  others  of  which  the  world  will  never  know.  Few  have  suc- 
ceeded so  well  in  preventing  the  left  hand  from  knowing  what  the 
right  hand  was  doing.  His  selection  of  a  burial  place  in  Laurel 
Hill  Cemetery  for  his  mother,  on  a  spot  that  commanded  the  most 
delightful  views  of  the  Schuylkill  and  the  surroundings,  is  a  strik- 
ing testimony  to  his  depth  of  sentiment. 

We  have  already  seen  how  he  was  early  brought  into  a  love  for 
botany  at  the  boarding-school.  He  was  elected  a  member  of  the 
Academy  in  1851,  and  served  in  some  of  the  administrative  offices 
until  his  death.     He  was  appointed  on  the  Publication  Committee 
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in  1892,  in  which  posilion  he  rendered  especiallj  valuable  service. 
He  served  on  the  Finance  Committee  from  December,  1890,  and 
was  one  of  the  Council  from  May,  1891.  At  the  time  of  his 
death  he  was,  and  had  been  for  a  number  of  years,  Vice-Director 
of  the  Botanical  Section. 

His  influence  on  American  botany,  and  on  American  science 
generally,  was  exerted  in  such  a  quiet  way  that  its  full  im- 
portance will  never  be  appreciated.  His  critical  mind  led  him 
to  prefer  difficult  subjects;  hence  carices,  grasses  and  rushes 
had  especial  charms  for  him.  He  could  readily  see  what  others 
failed  to  observe,  and  he  became  an  authority  on  these  subjects. 
While  in  the  midst  of  his  heavy  labors  in  reconstructing  the  rail- 
road company,  he  was  in  active  correspondence  with  Boott,  Olney, 
Engehnann  and  other  specialists  in  the  study  of  these  difficult 
genera.  He  rather  prided  himself  on  going  over  oft- trodden 
ground  and  noting  what  others  failed  to  see.  By  his  persistency 
with  Dr.  Gray  he  finally  induced  this  great  botanist  to  recognize 
two  new  species  from  oft-explored  localities  in  New  Jersey,  which 
he  named  Sdrpua  SmUhii  and  Lobelia  Canbyi,  and  this  after 
he  had  failed  to  satisfy  Boott  and  Olney  of  the  distinctness  of  the 
forms.  In  explanation  of  his  persistency  he  tells  a  friend,  ''  When 
there  seems  to  be  reason  for  my  sentiments,  I  must  express  them 
or  die."  In  a  letter  to  a  friend,  dated  October  15,  1867,  he 
remarks,  ''AtMoosehead  Lake  I  also  got  Oraphephorummelicoidea 
and  A»pidium  fragranSf  heretofore  only  known  as  Wester  a  plaati. 
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highV*  The  remarkable  accuracy  that  marks  the  botanical 
habon  of  the  last  quarter  of  a  century  is  in  a  great  measure  due  to> 
the  impulse  given  to  extra  care  by  Charles  E.  Smith.  The  kst 
edition  of  Leidy's  Elementary  Treatise  on  Human  Anaiamg,. 
ahhough  caxefully  read  by  the  author,  would  have  described  a 
certain  process  of  the  brain  as  the  **  Hippopotamus '' — instead  of 
the  Kippocampus— minor,  had  it  not  been  lor  Smith's  supervision. 
It  IB  not  only  in  the  superior  accuracy  of  the  literature  of  botany 
and  allied  studies  that  science  is  indebted  to  our  friend.  He  was 
ever  ready  Krith  encouragement  for  all  botanical  enterprises,  and 
e«peeiaUy  in  the  case  of  younger  students.  He  took  an  especially 
warm  interest  in  the  establishment  of  the  Ladies*  Botanical  Club 
of  Syracuse,  X.  Y.,  aiding  the  society  by  advice  and  material. 

The  ablest  leaden  relied  on  Ids  judgment  Before  the  appearance 
of  one  of  the  editions  of  his  ManwU,  Dr.  Ghray  proposed  extend- 
ing the  area  covered  by  it  The  question  was  Icdft  to  Mr.  Smith, 
who  decided  adversely.  He  believed  in  thorough  work,  and  held 
that  this  was  favored  by  concentration  rather  than  difiumon  idt 
eSort  In  this  tqpirit  he  oonmienced  a  herbarium  of  the  plants 
growing  within  fifteen  miles  of  Philadelphia.  This  collection  he 
bequeathed  to  the  Academy,  and  it  is  regarded  as  a  masterpiece  of 
accurate  labor.  Every  locality  is  exactly  noted,  and  in  every  case 
the  existence  of  the  plant  on  the  spot  was  verified  by  a  personal 
examination,  its  identity  k>eiDg  carefully  ascertained. 

The  Recording  Secretary  of  the  Academy,  whose  official  rela- 
tions brought  him  into  intimate  communication  with  Mr.  Smith, 
remarks  in  reply  to  a  note  of  inquiry : 

"  Although  he  was  not  a  frequent  visitor  to  the  Academy,  he 
impressed  me  in  the  early  years  of  his  connection  with  it  as  a  man 
of  singular  directness  and  personal  force.  A  tone  of  command 
and  authority,  resonant  voice,  clear  enunciation,  and  erect  bearing 
conveyed  the  idea  of  perfect  mental  poise  and  a  habit  of  rather 
directing  than  of  conferring  with  his  associates— but  aU  this  with- 
out a  suspicion  of  arrogance  or  superciliousness." 

He  died  on  Sunday,  the  15th  of  April,  1900,  in  the  eightieth 
year  of  his  age.  The  Academy,  proud  of  its  contributors  to  the 
advancement  of  knoif  ledge  among  mankind,  places  with  them  in 
grateful  remembrance  the  name  of  Charles  Eastwick  Smith. 
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A  BEVIEW  OF  THE  OEFEBA  AND  SPECIES  OF  AMEBICAK  SNAKES, 
NORTH  OF  MEXICO. 

BY   ARTHUR   ERWIN   BROWN. 


In  recent  years,  investigation  of  the  lower  groups  in  classifica- 
tion has  largely  taken  the  form  of  observing  and  noting  the  most 
minute  variations,  occurring  in  however  small  numbers.  Among 
snakes,  this  method  has  been  carried  to  such  an  extreme  that 
Prof.  Cope's  **  Characters  and  Variations  of  North  American 
Snakes  "  *  contains  the  names  of  twenty-three  species  and  subspe- 
cies which  were  founded  upon  one,  or  at  most  two  specimens  each. 

Two  propositions,  both  fundamentally  correct,  have  contributed 
to  this  result:  first,  that  a  knowledge  of  the  laws  under  which  new 
forms  are  developed  is  to  be  best  gained  by  a  study  of  variations ; 
and  second,  that  subspecies  are  an  essential  part  of  classification. 
As  a  general  truth  the  first  proposition  is  unassailable,  but  there 
appear  to  be  good  reasons  why  limits  should  be  placed  upon  its 
application  to  the  present  group  and  why  a  cautious  valuation 
should  here  be  made  of  minor  variations.  This  should  be  true  if 
it  can  be  shown  that  unmeaning  departures  from  type  are  especi- 
ally common  among  its  members. 
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found  in  the  teeth,  in  the  plates  upon  the  head,  and  in  the  number 
and  form  of  the  rows  of  body  scales;  all  of  these  are  numerous, 
and  variability  under  the  above  law  is  common. 

Color  is  largely  used  in  specific,  and  almost  wholly  in  subspecific 
determination,  and  this,  too,  we  should  expect  to  find  inconstant 
in  a  group  whose  structure  is  such  that  the  whole  exterior  is 
brought  into  close  contact,  surface  or  subterranean,  with  earth, 
sometimes  swamp  and  sometimes  desert  sand,  and  whose  slow 
metabolism  brings  such  physiological  activities  as  temperature, 
nutrition  and  epidermal  repair  into  close  dependence  upon  exter- 
nal oouditions. 

There  is,  again,  a  class  of  anomalies  not  uncommon  in  this 
group,  such  as  are  shown  at  times  in  genera  like  Coluber  or 
Zamenia,  in  which  the  young  of  some  species  are  spotted  or  cross- 
banded,  becoming  striped  when  adult.  Here,  occasionally,  more 
or  less  of  the  juvenile  pattern  is  retained,  showing  through,  as  it 
were,  the  later  stage.  Examples  of  such  are  Coluber  gtUtatus 
seUatus  Cope  and  C  rosaceus  Cope.  This  class  of  variations  is 
purely  physiological,  and  when  occurring  in  isolated  cases,  has  no 
more  zoological  significance  than  the  occasional  retention  to  matu- 
rity of  the  youthful  livery  of  spots  in  lions. 

Aside  from  anomalies,  there  are  characters  which  are  too  variable, 
normally,  to  be  of  use  except  in  Uroad  definitions.  Form  and 
proportions,  both  of  the  whole  and  of  parts,  vary  considerably; 
amonpf  those  which  change  with  growth  are  the  relative  length  of 
the  tail  (which  also  varies  with  sex),  and  the  reciprocal  propor- 
tions of  some  head  plates;  breadth  of  head  and  stoutness  of  body 
change  to  an  extraordinary  degree  with  nutritive  conditions,  a 
fact  which  can  be  best  learned  by  observation  of  snakes  kept  in 
captivity.* 

The  system  of  trinomials  has  added  greatly  to  the  facilities  for 
expressing  the  relationship  of  transitional  forms,  but  while  its 
value  is  fully  conceded,  so  also  must  be  the  existence  of  the  danger 
which  has  attended  and  not  infrequently  overtaken  it — that  the 
ver)'  ease  of  its  metliods  may  lead  the  systematist  to  overvalue  the 
importance  of  individual  and  insignificant  variations. 

*  A  snggeetion  as  to  the  possible  origin  of  occasional  npeciineus  preseniing 
mixed  cliaracters,  is  that  among  snakes  which  breed  in  captivity  there  seems 
to  >)e  little  or  no  aversion  to  cross-breeding.  This  is  opecially  true  of 
Kutauia  and  Tropidonotus,  both  of  which  produce  young  free  from  the 
egg,  and  breed  not  infrequently. 


12  PROCEEDINGS   OF   THE  ACADEMY   OF  [Jan., 

The  chief  purpose  of  the  present  paper  is  to  Inquire  into  the 
nature  of  these  variations,  and  to  determine  if  possible  how  far 
they  are  promiscuous  and  without  meaning,  or  to  what  extent  they 
may  be  believed  to  fall  within  those  ideas  of  progressive  modifica- 
tion, without  which  as  a  guiding  principle,  the  practice  of  tax- 
onomy is  mere  b)'play.  The  conception  which  has  directed  the 
inquiry,  is  that  a  relatively  high  degree  of  constancy  and  isolation 
is  essential  to  the  recognition  of  a  species ;  and  that  variations,  to 
be  of  subspecific  value,  must  be  of  such  a  character  as  to  offer 
reasonable  grounds  for  the  belief  that  they  are  stages  of  change ; 
an  important  part  of  such  character  being  that  they  shall  occur  in 
sufficient  numbers  to  constitute  centres,  so  to  speak,  upon  lines 
leading  from  established  forms. 

The  color  descriptions  have  in  a  large  proportion  of  cases  been 
taken  from  the  living  snake ;  to  which  it  may  be  added  that  in 
addition  to  the  alcoholic  series  to  which  I  have  had  access,  includ- 
ing that  of  the  Academy  of  Natural  Sciences  of  Philadelphia, 
which  now  contains  the  whole  private  collection  of  the  late  Prof. 
Cope,  nearly  four  thousand  living  specimens  of  North  American 
snakes  have  passed  under  my  observation,  in  the  course  of  identify- 
ing the  large  amount  of  material  in  this  group  which  comes  into 
possession  of  the  Zoological  Society  of  Philadelphia. 

The  more  recent  works  which  treat  with  modern  methods,  of  the 
whole  field  of  North  American  snakes,  are  the  paper  of  Prof.  Cope, 
above  referred  to,*  and  Mr.  G.  A.  Boulenger's  Caialogue  of  Snakes 
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that  the  references  ^ven  in  this  paper  are  such  only  as  are  neoes- 
«ai7  to  hiftorical  exactness,  being  in  most  cases  to  the  original 
^description;  to  the  works  of  Cope  and  Boulenger  cited;  to  Baird 
4uul  Girard's  Caialoffue  of  North  American  Snakes  (1853);  to 
-aome  late  papers  bj  Mr.  Btejneger,  and  to  a  valuable  paper  by 
.Mr.  Van  Denborg  on  the  reptiles  of  the  Pacific  coast.' 


GLAUOONnDiB. 
OLAUCOIOA,  GK7. 

Gat.  Lizftrdfl^  Br.  Mna,  139  (1845) ;  Rena  B.  and  G.,  Cat  Serp.  No.  Am., 
149  (1863) ;  Glaueonia  and  Rena  Cope,  Pioc.  U.  S.  Nat.  Hna.,  1893, 
589,590 ;  Glaueonia  Bool.,  Cat.  Snakes  Br.  Mas.,  I,  59. 

No  maxillary  teeth;  rostral  large,  projecting;  one  nasal, 
•dS^ided  or  halfnAiyided  and  touching  the  lip;  eyes  coyered  with 
aeaks;  an  ocular  which  reaches  the  lip;  a  median  row  of  teales 
-extending  to  the  rostral;  body  surrounded  with  cycloid  scales; 
4mal  entire;  body  cylindrical;  tail  short  and  blunt;  head  not 
distinct 

Hab. — ^Africa;  southwestern  Asia;  tropical  America. 

Two  species  are  known  in  the  United  States : 

Supraoculars  present, 1.    (?.  dulcis. 

Supraoculars  absent, 2.    0.  humilis, 

GUnoonia  dnloU  B.  &nd  G. 

Rena  duleie  B.  and  6.,  I.  c,  142 ;  Glaueonia  dulcis  Cope,  I,  c,  590 ; 
Bonl.,  ^  c,  L  65  ;  Leptotyphlops  dulcis  Stej.,  Proo.  U.  6.  Nat.  Mus., 
1891,  501 ;  Glaueonia  dissecta  and  G.  dulcis  Cope,  Rep.  Nat.  Mas., 
716,  717. 

Size  small;  two  or  three  pairs  of  plates  in  front  of  frontal;  a 
supraocular  plate  on  each  side  with  a  smaller  one  between  them ; 
nasal  divided;  scales  in  14  rows.  Length  abuut  200  mm.  (tail 
about  one-twentieth).     Pale  browa  above;  white  on  belly. 

O.  dissecta  Cope,  may  prove  to  be  distinct,  but  the  inconstancy 
of  the  head  shields  in  these  low,  burrowing  forms  is  a  strong  pre- 
sumption against  it. 

Hab. — Texas,  New  Mexico  and  Mexico. 

•  Occasional  Papers  of  tlie  California  Academy  of  Science^  No.  5, 1897. 
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Olaaoonia  hnmilii  B.  and  G. 

Hena  humilis  6.  and  G.,  I.  c,  143.  and  Cope.  I.  c,  590 ;  Olauconia 
humilis,  Boal.,  I.  c,  I,  7<»y  and  Cope,  Rep.  !Nat.  Mos.,  719  ;  Rena 
humilis  Stej.,  I.  c,  501 ;  Siagonodon  humUis  Van  Den.,  L  c,  150. 

Like  O,  dulcis,  but  no  supraoculars;  the  oculars  being  separated 

by  one  shield  instead  of  three. 

Hab. — Arizona,  southern  and  Lower  California;  Mexico. 


BOIDiE. 

LIGHAHITBA  Cope. 

Proc.  Acad.  Phila.,  1861,  304  ;  I  c,  590 ;  Rep.  Nat  Mas.,  722  ;  Bonl., 
I.  c,  I,  129. 

Head  covered  with  scales;  two  nasals;  no  labial  pits;  eye  with 
vertical  pupii;  body  short  and  stout;  tail  short,  blunt  and  sh'ghtly 
prehensile;  subcaudals  undivided. 

Hab. — Southwestern  North  America. 

Liohanara  roieofaioa  Cope. 

Proc.  Acai.  Phila.,  1868,  2  ;  L.  roseofusca  and  orcutti  Cops,  I,  c,  591, 
592,  and  Rep.  Nat.  Mas.,  724,  7^6 ;  Z.  orcutti  Stej.,  Proc.  U.  S.  Nat. 
Mas.,  1889,  96  ;  L.  trivirgata  (part)  Bonl.,  I.  c,  1, 129. 

Head  slightly  distinct;  rostral  prominent;  eye  surrounded  with 
a  ring  of  nine  or  ten  scales;  anterior  nasals  in  contact;  4-6  small 
plates  behind  the  nasals,  rest  of  head  covered  with  small  scales; 
body  cylindrical ;  scales  small  and  smooth,  in  33-43  rows;  ven- 
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OHAXnrAOiey. 
Git.  Sa.  Br.  Mns.,  113  (1649);  Cope,  I  c,  592  ;  Bonl.,  I.  6.,  1, 130. 

Anterior  teeth  longest;  head  covered  with  shields;  a  frontal 
plate;  two  nasals,  eje  smaD  with  vertical  pupil;  tail  short,  not 
prdieiitile;  sabcaudals  undivided. 

Hab. — ^Western  coast  of  North  America. 

Chaiiaa  tetl»  BbdnvlUe. 

T^rinsBbottm  Blaio.,  Konv.  Ann.,  1834,  57,  PL  XXVI,  fig.  1 ;  Wenona 

fumb4a  and  Uabelta  B.  and  6.,  I  e.,  139,  140  :  Oharina  boUa  Cope, 
6.,  592,  and  Bep.  Nat.  Mos.,  728  ;  0.  bottm  Boul.,  I.  c,  1, 130. 

Body  short  and  stout;  rostral  prominent;  two  nasals,'  the 
anterior  frequently  fused  with  the  intemasals;  loreal  sometimes 
fused  with  prefrontalcr;  head  plates  variable ;  upper  labials  8-11; 
scales  smooth  in  37-49  rows;  ventrals  192-211;  anal  entire;  sub- 
oandak  20-37,  mostly  entire.  Total  length  about  550  mm.  (tail 
50).     Grayish  to  brownish  above,  yellow  beneath. 

In  the  present  genus  Mr.  Stejneger  has  i^n  demonstrated  the 
wonhlessness  of  characters  drawn  from  the  scales,*  although  he 
prefers  to  provirionally  retain  plumbea  B.  and  G.  The  difference 
of  four  rows  of  scales  between  the  type  of  boUoR  and  the  minimum 
of  phanbea  is  much  lew  than  the  normal  range  of  variability  in 
almost  every  known  species  of  Boidce. 

Hab.  —Oregon  to  Lower  California  and  Nevada. 

CliariAa  braohyopi  Cope. 

Proo.  U.  S.  Nat.  Mas.,  1888,  88  ;  I  c,  592,  and  Rep.  Nat.  Mas.,  727  ; 
Boul.,  I  c,  I,  131. 

One  specimen  only  is  known  of  this  species.  It  difiers  from 
botUz  in  that  the  posterior  prefrontal  forms  a  part  of  the  orbit, 
and  the  loreal  is  absent,  leaving  the  postnasal  in  contact  with  the 
preocular.  The  constancy  of  these  characters  is  not  known,  and 
the  form  is  retained  provisionally. 

Hab. — Point  Reyes,  California. 


^Proe.  U,  S.  Nat.  Mus.,  1890,  p.  177. 
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OOLUBRIDiB.' 

Key  to  the  Genera, 

I.  aglypha;: 

A. — Posterior  dorsal  hypapophyses  present: 

a. — Maxillary  teeth  longer  behind;  scales  keeled: 

a\— Anal  entire;  no  scale  pits,     ....     EaT^2JiA, 
6*. — Anal  divided: 

2  interaasals;  scale  pits  present, 

Tropidonotus. 
2  internasals;  no  scale  pits;  keeled  only  on  tail, 

Seminatrix. 
1  internasal;  no  scale  pits;  keeled  only  on  tail, 

Helicops. 
h.-   Maxillary  teeth  equal;  scales  keeled: 

^a\— Anal  entire, Tropidoclonium. 

^  6^ — Anal  divided: 

a?. — Loreal  absent, »     Storeria. 

6^  — Loreal  present : 

a*. — 1  nasal;  1  preoeular,     .     .     Clonophis. 
6'. — 2  nasals;  preoeular  absent : 

2  internasals, ....     Amphiardis. 

1  internasal, Haldea. 

B.  —Posterior  dorsal  hypapophyses  absent : 
a. — Maxillary  teeth  equal,  or  nearly  so: 
a*.  — Anal  entire : 

a*. — Scales  smooth;  size  large: 

Snout  normal;  scales  less  than  17  rows, 

Spilotes. 
Snout  elongate ;  scales  more  than  25  rows. 
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i*« — Scales  smooth:     * 

if. — Ixnreal  and  preocular  pnesent: 

ll»eoodar;l  nasal;  oobr  not  men,  ' 

GOHTIA. 

1  preocular;  1  nasal;  cdlor  gre$n, 

LlOPSIVTIB. 

.  2  pieocnlan;  2  nasals, 

DlABOFms. 

b\ — ^Praoeolar  absent: 

2  internasals;  2  nasab;  stse  small, 

VlBQIiriA. 

2  internasals;  1  nasal;  laige;  binidi- 
Uaek  with  red  stripes,  .  •  Abasi^qb. 
1  Intemasal ;  1  nasal;  laige ;  bluish- 
black  with  red  spotf^  .  .  Famaxcul. 
1-2  or  no  internasals;  1  nasal;  small; 

brown^ Gabtbophis 

eP«— Loreal  abscmt : 

Nasal  usually  fused  with  fiait  labial, 

FlOOOA. 

Nasal  usually  fused  with  intemasal, 

CHaOMBKIBCUS. 

6. — ^BiazillarT  teeth  longer  behind;  no  interroaoe: 
o'— Anal  divided: 

Bostral  normal,    .«..•••     Zajienib. 
Bostral  with  projecting  edges, 

Salvadora. 
6\ — Anal  entire: 
a*. — 2  nasals: 

Bostral  normal ;  subcaudals  divided 

Ophibolus. 
Bostral  projecting;  subcaudals  entire, 

Bhinochilus. 
b*. — 1  nasal;  rostral  projecting, 

Cemophora. 
c — Maxillary  teeth  longer  behind;  an  interspace: 

o*. — Anal  entire;  3-4    loreals;    rostral   with    projecting 

edges, PflYLLORHYNCHUS. 

6\ — Anal  divided;  1  loreal: 

Scales  keeled;  rostral  recurved, 

Heterodon. 
Scales  smooth,  with  pits ;  2  preoculars, 

Hypsiolena. 
Scales  smooth,  without  pits;  1  preocular, 

Bhadinea. 
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II.  OPISTHOGLYPHA  : 

a, — Anterior  maxillary  teeth  elongated;  2  loreals, 

Trimorphodon. 
6. — Anterior  maxillary  teeth  not  elongated : 
a\ — Loreal  present: 

Scale  pits  present;  eye  >vith  vertical  pupil, 

SiBON. 

Scale  pits  absent ;  eye  with  round  pupil, 

Erythrolamprus. 
6\ — Loreal  absent, Tantilla. 

III.  PROTEROGLYPHA : 

Scales  smooth  in  15  rows;  red,  with  black  and  yellow  rings, 

Elaps. 
ETTTJEKIA  B.  and  G. 

I.  c,  24  (1853);  Chilopoma  Cope,  Wheeler  Sarv.,  543;  Atomarchut 
Cope,  Am.  Nat.,  1883,  1300  ;  Eutania  Cope,  L  c,  645,  and  Rep.  Nat. 
Mu8.,  1014 ;  Tropidonotus  (part)  Boul.,  I,  c,  1, 192  ;  ThamnophU 
Sfcej.,  No.  Am.  Fauna,  7,  2l0.» 

Maxillary  teeth  smooth,  gradually  increasing  behind,  last  2-3 
rather  abruptly  enlarged;  head  scales  normal;  1  loreal;  2  nasals; 
2  intemasals ;  body  stout  to  very  slender  ;  head  distinct ;  scales 
keeled,  without  pits  in  17-23  rows;  anal  entire. 

Hab. — North  America  and  Mexico. 

The  snakes  of  this  genus  seem  open  to  every  possibility  of  varia- 
tion; they  exist  everywhere  in  great  numbers  between  the  fiftieth 
and  fifteenth  degrees  of  latitude ;  many  of  them  are  of  semi-aquatic 
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EateBnia  saokeni  Kennicott. 

Proo.  Ac.  Phil.,  1859,  98 ;  Cope,  I.  c.  650,  and  Rep.  Nat.  Mus.,  1019  ; 
T,  saurita  (part)  Boul.,  I.  c,  1,212. 

Scutellation  and  proportions  as  in  saurita,  but  the  upper  labials 
are  almost  invariably  8,  instead  of  7.  The  color  is  greenish  olive, 
or  blackish  in  old  specimens,  and  the  dorsal  stri^ie  is  usually 
absent,  in  such  cases  showing  faintly  for  a  short  distance  behind 
the  head.     Total  length  710  ram.  (tail  255). 

Hab.— Florida. 

Eatsenia  proxima  Say. 

Coluber  proximus  Say,  Long's  Exp.,  I,  187  (1823);  Eutatnia  proxima 
and  E.  Faireyi  B.  and  G.,  I.  c,  2o  ;  E,  proxima  Cope,  I.  c,  650,  and 
Rep.  Nat.  Mns.,  1022  ;  T.  saurita  (part)  Boul.,  I.  c.  I,  212. 

Head  small ;  body  slender,  though  stouter  and  with  shorter  tail 
than  in  the  preceding  species;  upper  labials  8;  oculars  1-3;  tem- 
porals 1-2  (3);  scales  in  19  rows,  all  keeled;  ventrals  165-178; 
subcaudals  91-115;  dark  olive  or  brownish  to  almost  black;  dor- 
sal stripe  distinct,  bright  yellow  to  orange;  lateral  stripe  on  third 
and  fourth  rows,  usually  pale  or  greenish  yellow;  belly  yellow  or 
green,  usually  without  markings;  top  of  head  dark,  with  a  pari- 
etal spot;  labials  colored  like  the  belly.  Sometimes  the  dorsal  and 
lateral  stripes  are  of  the  same  color;  very  dark  specimens  with 
such  stripes,  chiefly  from  the  northern  portions  of  its  range,  are 
faireyi  B.  and  G.  These  have  often  a  slightly  longer  tail,  but  the 
differences  are  not  constant.     The  usual  length  of  large  examples 
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from  Tucson,  Ariz.,  by  Mr.  Herbert  Brown,  and  were  ascribed  by 
Cope  (/.  c,  p.  651)  to  iJisi^niarum,  They  were  at  the  time  oon- 
eidered  by  rae  to  be  megalops.  They  are  now  in  the  Academy's 
collection,  and  reexamination  shows  that  they  do  not  correspond  to 
Cope's  description  of  the  first  species,  nir  to  five  examples  of  that 
supposed  form  from  Mexico,  but  I  hey  do  agree  in  all  respects  with 
Kennicott's  description  of  megalops,  except  that  the  spots  are 
slightly  more  distinct  and  the  upper  labials  are  variable;  one  has 
them  8-8,  another  8-9,  and  the  third  9-9.  In  the  five  mdcrostemnia 
Kenn.  (=  inmgniarum  Cope)  from  Mexico,  the  largest  of  which 
measures  990  mm.,  I  find  the  tail  to  be  about  one-fourth  of  the 
length,  or  longer  than  in  most  adult  megalops^  which  reverses  the 
proportions  given  by  Cope;  a  smaller  megalops  from  Duck  cieek. 
New  Mexico,  in  the  Cope  collection,  610  mm.  long,  has  the  tail 
about  .26,  and  more  ventrals  and  subcaudals,  but  is  otherwise 
exactly  like  my  Tucson  specimens. 

Hab. — New  Mexico,  Arizona  and  northern  Mexico. 

Eutsenia  elegpaiiB  B  and  G. 
L  c,  34. 

As  a  rule  elegans  has  21  rows  of  scales  and  8  labials,  but  varia- 
tions to  19  rows  and  7  labials  are  not  uncommon,  and  in  one  form 
23  rows  sometimes  appear;  oculars  1  (2)-3  (4);  temporals  1-2 
(sometimes  1-1  or  1-3) ;  posterior  chin  shields  about  equal  in 
length  to  the  anterior ;  head  rather  small ;  eye  small  or  moderate ; 
size  rathftr  smaller  than  E,  sirtalls;  tail  .19-. 25  of  length;  ven- 
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EntSBia  ttoguia  elegans  B.  and  G. 

E.  eUgana  B.  and  G.,  I.  c,  34 ;  E,  e.  eleganSy  E.  e.  plutonia  and  E,  e. 
brunnca  Cope,  I.  c,  653,  654,  and  Rep.  Nat.  Mus.,  1035,  1037;  T, 
Wigran$  (part)  and  T.  ordinatus  var.  infernalis  (part)  BoaL,  I.  c, 
I,  202,  207  ;  Thamnophis  elegans  (part)  Van  Ben.,  Oeo.  Papers  Cal. 
Ao.ofSc.,  No.  5,  207  (1897);  Thamnophis  elegans  Stej.,  No.  Am. 
Fanna,  No.  7,  211. 

Color  usually  dark  brown,  olive  or  black,  obscuring  the  spots; 
dorsal  stripe  moderately  wide  and  distinct,  whitish,  yellow  or  red; 
laterals  usually,  but  not  always,  distinct;  there  are  no  nuchal  spots 
and^tbe  labials  are  without  dark  margins;  belly  generally  light,  with 
a  distinct  yellowish  tinge  on  the  throat;  eye  moderate;  posterior 
chin  shields  about  equal  the  anterior;  ventrals  155-172;  sub- 
caudals  57-80. 

E.  pltUonia  Yarrow  was  based  upon  two  melanistic  individuals, 
one  from  Arizona  and  the  other  from  Washington. 

I  can  see  no  valid  reason  for  retaining  E,  brunnea  Cope. 

Hab. — California  to  Oregon. 

ButaBnia  elegant  vagrani  B.  and  G. 

E.  vagram  B.  and  G.,  2.  c,  35  ;  E,  e,  lineolata  and  B.  e.  vagrans  Ck)pe, 
I.  c,  655,  656,  and  Rep.  Nat.  Mus.,  1038,  1039  ;  T.  vagrans  (part) 
Bool..  I,  c,  I,  202  :  Thamnaphis  vagrans  Stej.,  I.  c,  213  ;  T,  vagrans 
(part)  Van  Den.,  (.  c,  210. 

E.  vagrans  has  almost  always  21  rows  and  8  upper  labials;  ven- 
trals 153-172;  subcaudals  53-91;  the  eye  is  smaller  than  in 
elegaiis  and  the  posterior  chin  shields  either  equal  the  anterior  in 
length  or  are  rather  less.  Color,  greenish  yellow  or  ashy  to 
brown ;  the  spots  are  rather  small  and  numerous,  they  are  usually 
distinct  and  often  tend  to  join  together,  forming  zigzag  cross- 
bands;  they  usually  encroach  upon  the  stripes,  which  are  whitish 
or  yellow;  the  belly  is  frequently  marbled  with  slate  color,  espe- 
cially in  the  centre;  head  brown  or  blackish  with  parietal  spot 
and  nuchal  blotches  generally  present;  labials  rarely  dark  bordered 
and  then  but  narrowly. 

Hab. — The   region  of    the  plains  and  the  Pacific  coa«^t  from 

southern  California  to  Oregon. 

Eutaenia  elegant  bisontata  Cope. 

E.  biHCHtata  Cope,  Proc.  Acad.  Phila.,  1883,  21  ;  I.  c,  651,  and  Rep. 
Nat.  Mu8.,  1032;  7'.  vagrans  (part)  Boiil.,  I.  c,  I,  202;  Thajiino- 
phis  tag  runs  hiscutata  Van  Dea.,  l.  c,  212. 

This  form  was  established  by  Prof.  (Jope  upon  a  melanistic  speci- 
men of  small  size,  with  two  prcoculai-s  and  21-22  rows  of  scales. 
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Mr.  Van  Denburgh  has  examined  a  number  which  have  2,  3, 
and  occasionally  1  preocular;  sometimes  7  labials  and  21-23  rows; 
all  these  being  from  Washington  and  Oregon.  Allowing  for 
doubt  as  to  the  significance  of  these  variations,  the  form  may  be 
provisionally  retained  as  a  subspecies  of  E.  elegans, 

EntsBxiis  elegant  maroiana  B.  and  o. 

E.  Mareiana  B.  and  G.,  2.  c,  36  ;  E.  e.  marciana  Cope,  I.  c,  656,  and 
Rep.  Nat.  Mns.,  1045 ;  E.  nigrolateris  A.  Brown,  Proo.  Aoad.  Pbila., 
1889,  421 ;  T,  ordinatus  var.  mareianui  Bon\,,  I.  c,  I,  211. 

Largest  of  the  subspecies;  21  rows  of  scales;  upper  labials  8; 
temporals  1-2  (3);  posterior  chin  shields  rather  longest;  ventrals 
149-163;  subcaudals  53-85.  Light  brown  or  ashy;  dorsal  stripe 
narrow  and  not  always  distinct ;  laterals  of  the  same  shade,  but 
frequently  merged  into  the  belly  color;  spots  distinct  and  conspicu- 
ous, sometimes  encroaching  a  little  upon  the  stripes;  belly  light 
with  a  dark  spot  at  the  base  of  each  ventral  near  the  end;  nuchal 
and  parietal  spots  present;  labials  heavily  bordered,  and  a  con- 
spicuous pale  post-oral  crescent. 

E.  nigrolateria  A.  Brown  was  based  upon  an  individual  from 
Tucson,  the  most  striking  character  of  which,  apart  from  obvious 
abnormalties,  was  the  extension  of  the  preocular  upward  to  meet  the 
frontal.  Since  then  I  have  examined  several  jnardana  which 
exhibit  a  tendency  in  this  direction. 

Hab.  — Central  Texas  to  western  Arizona. 


Sntsenia  elegans  oouohi  Kennicott. 
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CoMer  eque§  Benas., Mdb. Senok.,  1, 162:^^  JB,  cyrtopHi,  B.  t.  ocellata 
and  B,  aurata  Ccm,  I.  c,  656,  659 ;  T,  ordinatttB  Ywr.  eque$  (jNlrt) 
BooLyi.  6.,  I,  209 ;  B.  e^us$  Cope,  Bep.  Nat.  Mas.,  1049. 

Bodj  moderately  stout;  head  broad  behind;  eye  large;  scaleg 
in  19  rows,  the  outer  smooth  or  faintly  keeled;  upper  labials  8; 
oealars  1-3;  temporals  1-8;  posterior  chin  shields  much  the 
longest  Brownish  olive;  dorsal  stripe  narrow,  said  to  be  red  in 
Hfs;  laterals  paler,  on  the  second  and  third  rows;  two  series  of 
large  black  spots  between  the  dorsal  and  lateral  stripes;  anteriorly 
and  on  the  middle  of  the  body  the  spots  often  fuse  transversely^ 
forming  zigzag  bands;  the  spots  encroach  considerably  upon  the 
stripes,  sometimes  breaking  through  the  lateral  one,  especially 
anteriorly;  a  Uiird  row  of  spots  on  the  outer  row  of  scales  and  the 
ends  of  the  ventrals;  belly  whitbh,  each  scutum  black  at  the  base 
on  die  ends;  top  of  head  olive;  large  and  conspicuous  nuchal 
blotdies;  labials  yellowish  white  bordered  with  black;  chin  yellow- 
ish; ventrals  151-169;  subcaudals  64-74;  tail  about  .23  of 
kogth. 

According  to  Dr.  Goues,  this  species  grows  to  quite  the  size  of 
K  drUUii  around  Fort  Whipple,  Ariz. 

E.  ejfrUpms  oeellala  Cope  was  founded  upon  specimens  collected 
by  G.  W.  Mamock  at  Helotes,  Tex.,  in  which  the  lateral  stripe 
u  cut  completely  through  in  places  by  the  lower  row  of  dorsal 
spots.  There  are  two  specimens  iu  the  Cope  collection  from  the 
same  locality  and  collector;  one  in  every  way  corresponds  with 
Kennicott's  description  of  cyrtopsis,  the  other  is  ocellata  for  about 
four  inches  behind  the  head,  and  etpiea  on  the  rest  of  the  body. 

It  IS  not  easy  to  reconcile  the  original  description  of  E,  aurata 
Cope  with  the  type  and  only  specimen,  which  is  simply  a  well- 
fattened  and  stout  eques,  with  the  spots  obscure,  though  indicated. 
The  specimen  is  mutilated  and  the  brown  color  has  disappeared  in 
the  preservative  fluid,  but  in  every  character  not  dependent  upon 
prominence  of  the  spots,  it  belongs  to  the  present  species. 

Hab. — Western  Texas  to  Arizona;  northern  Mexico. 

ButaxiU  Birtalis  L. 

Coluber  iirtalii  L.,  Syst.  Nat.,  Ed.  X,  222  (1758). 
This  is  rather  a  stout  species;    head   distinct  and   moderately 
large;  tail  from  .20  to  .25  of  the  length;  oculars  1   (2)-3  (4); 

*  *  I  htTe  been  unable  to  verify  ibis  reference,  and  it  is  adopted  here  on  the 
aathonty  of  Boulenger  and  Ck>pe. 
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temporals  1  anterior,  with  1,  2  or  3  in  the  second  row;  upper 
labials  almost  always  7,  but  in  one  subspecies  6  or  8;  posterior  chin 
shields  longest;  scales  in  19  rows  (occ.  17  or  21),  the  outer  row 
smooth  or  faintly  keeled;  ventrals  1.^8-165;  sub-caudals  55-85. 
The  color  range  is  very  great :  bluish,  green,  olive,  brown  and 
almost  black,  usually  with  a  dorsal  stripe  and  a  lateral  on  the 
second  and  third  rows,  and  three  rows  of  spots  on  the  back  and 
side;  any  or  all  of  these  may  be  absent;  belly  yellow,  green  or 
black,  generally  with  a  roundish  spot  near  the  end  of  each  ventral; 
the  head  is  dark  above,  usually  with  a  parietal  spdt ;  labials  mar- 
gined with  dusky.     Maximum  length  about  900  mm. 

Hab. — The    whole  of    North   America,    wherever  snakes  are 
found,  and  extending  into  Mexico. 


Key  to  the  Subspecies, 

Green,  with  spots,  usually  no  stripes,  .  .  .  1,  E.  8.  ordinatus. 
Stripes  and  spots  present;  no  red  on  sides,  .  .  2,  E,  «.  sirtalis. 
Stripes  and  spots  often  obscure;  generally  red  on  sides, 

3.  E,  «.  parietalis. 
Color  very  dark;  3  stripes;  belly  blue-black,  4.  E,  s.  pickeringi. 
Color  dark,  3  stripes;  head  small;  often  17  rows, 

5.  E,  8,  leptocephala. 

EatsBxiia  sirtalis  ordinata  L. 

Coluber  ordinatus  L.,  Syst.  Nat,  Ed.  XII.  379  (1766);  E,  8.  ordinata 
and  E,  8.  graminea  (part)  Cope,  I.  c,  662,  and  Rep.  Nat.  Mas.,  1066, 
1067;  T.  ordinatus  forma  typica  Boul.,  L  c,  I,  206. 
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largest;  in  any  event  E.  s.  sirtdlis  not  infrequently  has  but  one 
second  temporal. 

Examination  of  the  type  of  E,  brachystoma  Cope  leaves  little 
ground  for  regarding  it  as  anything  more  than  a  dwarfed  and 
shortened  E,  8,  sirialis.  The  colors  appear  to  have  faded;  on 
stretching  the  skin,  indications  of  the  dorsal  spots  appear,  and  the 
ventral  spots  of  sirtalis  are  not  absent,  as  stated  in  the  description, 
but  are  plainly  present,  though  small.  The  body  is  dispropor- 
tionately short,  as  is  the  mouth,  which,  instead  of  reaching  back 
as  far  as  the  hinder  end  of  the  parietals,  ends  quite  in  advance  of 
tliat  point;  with  which  shortening  the  reduced  number  of  labials  is 
*  doubtless  correlated. 

Hab.— -E.  8.  8irtali8  is  found  over  the  United  States  and  southern 
Canada,  east  of  the  great  plains,  but  is  chiefly  from  east  of  the 
Mississippi  river. 

Eutsenia  lirtalis  parietalis  Say. 

Coluber  parietalis  Say,  Long's  Exp.,  I,  186  (1823);  E.  8.  parietalis, 
E,  8,  concinna,  E.  s,  tetratcsnia,  E.  «.  dor  salts,  E.  s,  obscura  (part), 
E.  elegans  ordinoides  and  E.  iiifernalis  infer nalis  (part)  Cope,  L  c, 
654-664.  and  Rep.  Nat.  Mas.,  1074-1081 ;  T.  ordinatus  var.  sirtalis 
(part)  and  T.  o.  var.  infernalis  (part)  Boul.,  L  c,  I,  206,  207  ; 
Thamnophis  parietalis  Stej.,  No.  Am.  Fauna,  No.  7,  214  ;  Van  Den., 
I  c,  201. 

This  subspecies  has  usually  19  rows  and  7  labials;  occasional 
examples  have  21  rows  and  the  labials  are  sometimes  8;  the  color 
is  dark  brown,  bluish,  black  or  even  green ;  dorsal  stripe  distinct 
and  variable  in  color,  white,  blue,  yellow  or  red;  the  laterals  are 
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K  «.  iebraUgma  Cope  was  founded  upon  8}  ecimens  which  had 
f>een  many  yean  in  alcohol.  Oiie  in  the  Academy's  collection 
<No.  6085)  from  Puget  Sound,  formerly  known  as  E.  candnwi, 
^eems  to  have  had  the  red  lateral  spaces  formed  into  a  longitudinal 
«tripe,  extinguishing  the  upper  portion  of  the  lower  row  of  spots. 
A  sman  snake  in  the  same  jar,  of  the  same  date  and  locality,  b  an 
ordinary  parietalia. 

Gonmdering  the  amount  of  variability  in  the  joining  of  the  spots 
in  parieiaUat  and  also  the  uncertain  way  in  which  the  red  pigment 
^dissolves  in  alcohol.  I  am  not  disposed  to  attach  much  importance 
to  slight  differences  in  these  very  old  spedmens. 

K  dordoKa  B.  and  O.  has  the  upper  black  dorsal  stripe  some- 
what narrower  than  is  usual  in  those  examples  of  pariektUa  in 
which  the  spots  fuse  into  a  stripe. 

E,  crdinoides  B.  and  O.  is  said  to  have  the  rides  chestnut  in 
Kfe,  instead  of  bright  red,  but  this  difference  is  trivial  and  old 
«looholic  specimens  are  distinguishable  only  when  they  have  21 
rows  of  scales  and  8  labials;  but  as  ordiwndea  and  parietalia  vary 
into  each  other  in  scutellation,  I  see  no  good  reason  for  separating 
^m,  or  for  assigning  the  former  to  E.  ekgans,  as  is  done  by  Cope. 

Whatever  niay  or  mlay  not  have  been  infemalU  Blunville,  I 
have  never  seen  a  living  specimen  which  could  be  referred  with 
certainty  to  infemalia  B.  and  G.  or  Cope,  and  I  am  persuaded 
that  those  so  called  belong  in  part  to  the  present  form  and  in  part 
to  E,  elegans. 

The  dimensions  of  parietalis  are  about  as  in  E,  «.  sirtalis. 

Hab. — From  central  California  north  to  Washington  and 
Oregon,  and  through  the  plains  from  Montana  to  Texas. 

Xntenia  Birtalli  piokeringi  B.  and  Q. 

E.  PiekeringiiB.  and  G.,  I.  e.,21 ;  E,  s.  pickeringii and  E.  8.  tnllneata 
Cope,  I  <J.,  ties,  and  Rep  Nat.  Mu8.,  1082,  1083  ;  T.  o,  var.  infernalis 
(part)  Boal.,  I.  c,  I,  207;  Thamnophis  parietalii  pickeringi  Van 
Den.,  I,  c,  204. 

Color  very  dark,  blackish  brown  or  black,  with  three  narrow 
light  stripes  ;  belly  dark  greenish  or  slate  color;  throat  lighter. 
E.  s,  trilineaia  Cope  is  simply  this  form  with  the  stripes  inconsid- 
-erably  wider. 

Hab. — Washington,  Oregon  and  western  Montana. 
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EutsBnia  lirtalii  leptooephala  B.  and  6. 

E.  leptocephala  6.  and  G.,  {.  c,  29 ;  ^.  atrata  and  E.  cooperi  Kenn., 
Pac.  R.  R.  Survey,  296  (1860);  E.  leptocephala  and  E.  infernalis 
vidua  Cope,  I,  c,  658.  660,  and  Rep.  Nat.  Mas.,  1058,  1055  ;  T,  lep- 
tocephalus  (part)  and  T.  o,  var.  infernalis  (part)  Bonl.,  I.  c,  1, 201, 
208;  Thamnophis  leptocephalus  Stej.,  I,  c,  214;  Van  Den.,  I,  c, 
205. 

Size  smaller  and  tail  relatively  a  little  longer  than  in  E,  s. 
sirtalis;  body  moderately  stout;  head  small  and  narrow;  scales  in 
17-19  rows;  preoculars  1  or  2  (3) ;  postoculars  3  or  4;  temporals 
1-1  or  1-2;  upper  labials  usually  7,  but  sometimes  6  or  8;  olive, 
greenish  or  blackish  brown,  generally  with  three  light  stripes; 
these  are  variable  and  sometimes  absent ;  the  three  rows  of  spots 
are  hardly  to  be  seen  in  dark  specimens;  belly  yellowish,  greenish 
or  dark  slate ;  head  dark,  with  a  parietal  spot ;  labials  yellow  or 
olive,  sometimes  narrowly  bordered;  ventrals  139-152;  sub- 
caudals  52-77.  Total  length  of  one  specimen  724  mm.  (tail 
164);  of  another  723  mm.  (tail  138).  Nine  specimens  from 
Washington  and  British  Columbia,  collected  by  Samuel  N. 
Rhoads,  have  17  rows  of  scales;  nearly  all  have  7  labials;  one 
has  them  7-8,  and  one  has  8;  the  preoculars  are  1,  2  or  3,  with  2, 
3  or  4  postoculars.  In  all  the  color  is  dark  brown  or  black,  with 
the  spots  barely  visible  and  the  lateral  stripe  indistinct.  Indi- 
viduals with  19  rows  and  7  labials  so  closely  resemble  some  forms 
of  parietaliSf  and  in  fact  some  Eastern  E,  8.  sirtalis,  that  I  cannot 
regard  it  as  more  than  a  subspecies. 
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against  the  dark  body  color,  and  has  the  belly  rather  lighter,  with 
dear  indications  of  a  lateral  stripe  on  the  second  and  third  rows ; 
ventrals  143;subcaudals  63;  length  440  mm.  (tail  108,  or  .245 
of  the  length).  In  one  the  labials  are  dark  lead  color,  in  the 
other  yellowish  green,  both  wilh  traces  of  narrow  dark  borders; 
the  chin  shields  are  not  subeqtial  in  these  specimens,  but  the  hinder 
are  noticeably  the  longest,  as  in  most  leptocephala,  and  the  eye  is 
small,  as  in  that  form.  Mr.  Van  Denburgh  refers  vidiM  to  elegans, 
but  the  totah'ty  of  characters  in  the  two  which  I  have  examined 
comples  me  to  regard  them  as  leptocephala,  to  which,  in  fact.  Cope 
himself  has  already  referred  atraUi^  of  which  vidua  in  no  event 
could  be  more  than  a  synonym. 

Hab. — British  Columbia,  Oregon,  Washington  and  California 
north  of  San  Francisco. 

Sntania  mnltimMiilata  Copo. 

Atomarehus  multimaculatus  Cope,  Am.  Nat.,  1883,  1300;  E.  mul- 
timaculata  Cope,  I,  c,  665,  and  Rep.  Nat.  Mas.,  1087 ;  T,  tnultimac- 
ulatus  Bool.,  I  c,  I,  214. 

Posterior  maxillary  teeth  shorter  than  in  the  preceding  species ; 
occasionally  an  azygous  plate  between  the  intemasals;  scales  in  21 
rows;  upper  labials  8,  the  fourth  only  touching  the  eye;  oculars 
2-3;  temporals  1-3. 

Grayish  or  brown  above,  with  about  7  longitudinal  series  of 
brown  or  reddish  spots  with  lighter  centres,  some  of  which  often 
unite  transversely;  ventrals  yellowish  with  dark  edges,  I-K^ngth 
about  708  ram. 

Hab. — Southern  New  Mexico;  northern  Mexico. 

Entenia  mfopnnotata  Cope. 

Chilopoma  rufoptfnctata  Cope,  Wheeler  Survey,  544  (1875):  E. 
rtifopunctata  Cope,  I.  c,  666;   T.  rvfopundata  Boul.,  I,  c,  I,  *J14. 

Teeth  as  in  muliimaculaia ;  hea<l  narrow;  rostral  large  and  pro- 
jecting; 21  rows  of  scales;  upper  labials  8,  fourth  and  fifth  touch- 
ing the  eye;  oculars  2  (l)-3;  temporals  1-3;  chin  shields  about 
equal. 

Light  brown,  anteriorly  with  six  rows  of  small  reddish  or  oran<2:e 
spots;  belly  brownish  gray,  base  of  ventrals  dark;  no  markings 
on  head;  labials  light;  ventrals  177,  subcaudals  87.  Only  one 
specimen  known,  from  southern  Arizona.     Length  257  mm. 


32 


PROCEEDINGS   OF   THE   ACADEMY   OF 


[Jan., 


TR0PID0N0TU8  Kuhl. 

Isis  von  Oken,  1826, 205  ;  Boul.  (part),  I.  c,  1, 192  ;  Natrix  Cope,  I.  c, 
667,  and  Rep.  Nat.  Mas.,  957  ;  Nerodia  and  Regina  B.  and  G.,  I.  c, 
38-45. 

Maxillary  teeth  smooth,  gradually  increasing  posteriorly,  the 
last  three  or  four  rather  abruptly  enlarged;  head  scales  normal;  1 
loieal;  2  [nasals;  2  internasals;  body  rather  stout;  head  distinct; 
scales  keeled ^with  double  pits  in  17-33  rows;  anal  divided. 

Hab. — Europe,  Africa,  Asia,  Australia,  America. 

This  genus  much  resembles  Eutceniaf  but  has  a  divided  anal  and 
scale  pits.     Being  viviparous,    like  Evicenia,    these  snakes  breed 
freely  in  captivity,  and  the  insignificance  of  slight  differences  in  . 
color  and  pattern  may  be    instructively  observed  in   almost   any 
single  brood  of  young. 

Key  to  the  North  American  Species. 

a, — Body  with  stripes;  scales  in  19-21  rows: 
a\  — Preoculars  2 : 

Brown;  3  blfl,ck  stripes  on  back;  4  on  belly, 

1.    T.  leberis. 
Olive  brown,  with  4  narrow  stripes  on  back, 

2.    T.  grahami. 
Brown,  with  2  narrow  stripes  on  back,     3.    T.  rigida. 
6\ — Preocular  1 : 

Yellowish  brown;  4  dark  brown  stripes  on  back, 

4.    T.  clarkl 
b. — Body  with  spots  or  cross  bands: 
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Dark  olive  brown  above,  with  three  light  olive  stripes,  the  dorsal 
one  three  scales  wide,  and  the  lateral  on  the  third,  fourth  and  part 
of  the  fifth  rows ;  belly  yellow  in  the  middle  and  light  olive  on  the 
sides  and  outer  row  of  scales ;  an  irregulai*  clouded  stripe  of  red- 
dish brown  on  each  side  of  the  median  yellow  tract.  Length  806 
mm.  (tail  168). 

Z  Hab. — Western  Louisiana  and  Texas. 
TropidonotUB  oompreiBioandni  KcnnicoU. 

Proc.  Acad.  Phila.,  1860,  335. 
''Size  moderate;  tail  somewhat  compressed;  scales  in  19  or  21 
rows,  very  occasionally  23;  oculars  1-3  (2);  temporals  1-3  (2); 
upper  labials  8.  The  pattern  in  this  species  is  not  distinct,  and  is 
best  seen  in  the  young.  The  body  color  is  greenish  olive,  with  a 
dorsal  row  of  black  spots  and  a  smaller  series  on  each  side.  The 
spots  are  confused  and  irregular,  Ihe  laterals  being  sometimes  oppo- 
site Ihe  dorsals  and  sometimes  alternating  with  them ;  they  tend  to 
fuse  together,  forming  cross-bands,  which  when  they  alternate,  are 
zigzag.  The  anterior  spols  in  many  specimens  merge  lengthwise 
into  more  or  less  distinct  stripes  on  the  neck,  which  at  times  extend 
some  distance  on  the  body.  The  belly  is  yello>vish  or  ashy,  com- 
monly blotched  with  black,  more  heavily  posteriorly;  anteriorly 
each  ventral  is  margined  with  black,  leaving  a  transverse  elliptical 
yellow  mark  in  the  centre,  with  sometimes  a  row  of  similarly 
colored  small  spots  on  each  end.  Top  of  the  head  greenish  olive, 
often  with  an  elongated  black  blotch  on  the  frontal  and  parietals ; 
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255  mm.    (tail  68).      The  species  reaches  a  length  of   about 
600  mm. 

Hab.— Florida. 

ftvfUntlM  MBprMfiMiidni  nitat  Cope. 

r.  uttuM  Cope»  Proe.  Acft«1.  Phila.,  I860,  340 ;  Ifatrix  u$ta,  JV.  com- 
prm$ieauda  bimUaia^  If.  c.  toeUkeriiy  19'.  c,  comp9olama.  Cope,  {.  e., 
668»  ees,  S70,  and  Rep.  Nat.  Mas.,  981-883 :  N.  e.  tmniata  Cope,  Am. 
Nat.,  18d5,  676;  T.  compreisieaudui  (part)  Botd.,  I.  e.,  I,  238. 

In  this  fonn  the  spots  join  to  fonn  more  or  less  distinct  cross- 
bands,  some  thirty-five  to  forty  on  the  body  ;  these  are  frequently 
obacore^  especially  in  adults;  the  neck  stripes  occasionally  extend 
some  distance  toward  the  tail.  The  body  color  iS  frequently  pale 
yeUoWy  more  or  less  suffused  with  the  reddish  tinge  common  in 
many  species  of  this  genus.  The  whole  pattern  is  indefinite  and 
hardly  any  two  specimens  are  alike  ;  upon  these  trivial  differences 
the  ftmns  given  in  the  sjmonymy  have  been  based. 

Hab.— Florida. 


OoMer  i^i^edan  L.,  Byvt.  Nat.,  Ed.  X,  219  (1768). 

fioe  moderate^  to  large  and  stout;  scales  in  23  or  25  rows ;  upper 
labiak  8  (occ  9);  oculars  1-3  (2);  temporals  1-3 ;  ventrals  125- 
155;  subcaudals  59-82. 

In  this  species  the  color  is  brown,  yellowish  or  red  above,  with 
darker  transverse  bands  or  spots  on  the  back,  or  both  in  combina- 
tion; the  belly  is  yellowish,  either  spotted  or  unmarked.  The 
pattern  is  distinct  in  the  young,  but  the  body  color  becomes  dark 
in  old  specimens,  until  the  markings  are  often  wholly  obliterated. 
Three  well-marked  color  forms  may  be  distinguished,  of  which 
T.  ».  sipedon  is  the  common  **  water  snake"  of  the  Eastern 
Middle  States;  T.  a.  fcuciatus  of  the  Southern  and  Gulf  States, 
and  T.  #.  traruverms  seems  to  be  restricted  to  the  western  part  of 
the  lower  Mississippi  valley. 

a. — ^Ventrals  spotted : 

Cross-bands  on  whole  of  back,    .     .     .     1.    T.  8.  fasdatua. 

Cross-bands  in  front ;  spots  posteriorly,  .     2.   T.  s.  aipedan. 
b. — Ventrals  not  spotted;  whole  body  with  alternating  spots, 

3.    T.  8.  transver8U8^ 
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TropidonotuB  lipedon  fasoiatui  L. 

Coluber  fasciatus  L.,  Syat.  Nat.,  Ed.  XII,  378  (1766);  Mrodia  fasci- 
ata  and  N.  erythrogaster  B.  and  G.,  I.  c,  39,  40;  Natrix  fasciata 
fasciata,  N.f.  pleuralis  and  N'.f.  erythrog aster  Co^^  I.  c,  673,  and 
Rep.  Nat.  Mus..  966,  973,  975  ;  N.f,  pictieventris  Ope,  Am.  Nat., 
1895,  677,  and  Rep.  Nat.  Mus.,  969 ;  T,  fasciatus  (part)  Boul.,  I.  c, 
I,  242. 

Size  large;  body  stout;  scales  in  23  rows  (rarely  25);  upper 
labials  8;  oculars  1-3  (2);  temporals  1-3;  ventrals  125-155; 
subcaudals  60-82. 

Yellowish,  yellowish  red,  or  brown  above,  with  from  twenty  to 
thirty  darker  transverse  bands  on  the  back,  narrowing  on  the  sides, 
and  sometimes  rqji  spots  on  the  sides ;  sometimes  the  bands  are  more 
or  less  broken  posteriorly;  belly  whitish  yellow  or  salmon  color, 
blotched  with  yellow,  red  or  black ;  very  often  each  ventral  is  mar- 
gined all  around  with  the  darker  shade;  top  of  the  head  uniformly 
dark,  generally  olive;  an  oblique  dark  streak  behind  the  orbit; 
labials  margined  with  dark  brown.  Old  specimens  become  very 
dark.  A  large  one  from  Georgia,  now  Hving  in  the  Zoological 
Gardens,  is  sooty  black  with  traces  of  red  markings  on  the  flanks; 
in  this  specimen  the  posterior  third  of  the  belly  is  almost  wholly 
black.  Another  from  Florida  has  the  body  color  brick  red  on 
the  back,  becoming  almost  vermilion  on  the  sides,  the  cross-bands 
being  reddish  with  a  mixture  of  olive ;  the  ventrals  are  yellow  or 
orange,  mostly  bordered  all  around  with  darker  orange.  This 
merely  fortuitous  phase  \s pictieventris  Cope." 

A  young  specimen,  now  in  the  Academy*  s  collection,  bred  in 
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TrtpMiaiitiii  iip«doa  lipodoa  L. 

(khOer  9^Mdan  L.,  Sy#  Kat.,  Ed.  X,  210  (1758);  Mrodiajhedon 
B.  and  G.,  I.  o.,  98 ;  J^airix  ftueiata  $^[>ea&n  Oope^  I.  e.,  671,  and 
Bep.  Nat.  Mna.,  989 ;  T.fcmiahu  (part)  Bcml.,  L  6.,  I,  243. 

ESie  moderate;  almost  invariablj  23  rows  and  8  upper  labials; 
old  apeciBieiis  somedmes  muob  resemble  some  phases  of  T.  s.  fasd- 
ahu,  but  as  a  rale  the  body  is  less  stoat  When  dear  enough  to 
be  distiDgaishedy  the  pattern  consists  of  a  series  of  large  brown 
dotaal  spotSi  separated  by  rery  narrow  light  mterspaoes;  the  dorsal 
aHematea  with  a  series  of  lateral  spots  separated  by  light  intervals 
aa  long  as  or  longer  than  theanselves.  Anteriorly^  the  lateral 
tpctB  are  often  obscure  or  wanting.  In  old  dark  individuals,  the 
general  aspect  is  that  of  a  dark-brown  snake  crossed  on  the  middle 
of  the  back  by  narrow  h'ght  lines^  about  half  a  scale  wide,  mar- 
gined with  black.  The  ventrals  are  spotted,  but  less  heavily 
Aan  in  jiuejorfus.  Top  of  the  head  brown;  there  is  usually  no 
poet-oealar  stripe,  but  when  the  general  color  is  light,  it  is  some- 
timea  indicated.  Ventrals  130-150;  subcaudals  59-80.  Length 
890  mm.  (tail  205). 

Hab. — ^New  England  to  the  Carolinas;  west  to  Wisconsin  and 


Tropldonotni  lipedon  transrerfnt  Hallo  well. 

T.  tran%teTsu%  Hallow.,  Proo.  Acad.  Phila.,  1852,  177 ;  Nerodia  Wood- 
houiii  and  N.  transversa  B.  and  G.,  I.  c,  42, 148  ;  iV.  /.  transversa 
Cope,  I,  c,  672,  and  Rep.  Nat.  Mus.,  973  ;  T.fasciatus  (pai-t)  Boul., 
I.  c,  I,  242. 

Size  rather  less  than  T,  8,  sipedon;  scales  in  23-25  rows;  upper 
labials  8  or  9;  temporals  1-3 ;  ventrals  140-150;  subcaudals  64- 
80.  Body  color  olive  or  brown;  a  dorsal  series  of  30-35  dark  brown 
spots  about  four  scales  long  and  seven  or  eight  wide,  black  bor- 
dered in  front  and  behind;  the  interspaces  noout  one  scale  wide; 
an  alternsting  series  of  upright  rectangular  dark  brown  blotches 
on  the  sides,  the  intervals  being  wider  than  the  blotches; 
the  dorsal  and  lateral  series  are  not  in  contact;  belly  yellow,  with 
the  base  of  each  ventral  dusky.  Top  of  head  dark  olive,  with 
Fometimes  a  yellowish  elongated  spot  on  the  commissure  of  the 
parietals  and  two  small  yellow  dots  on  the  anterior  border  of  the 
frontal.     Length  about  860  mm.  (tail  186). 

Hab. — Western  Louisiana,  Texas  and  Arkansas. 
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Tropidonotnt  rhombifer  Hallowell. 

Proc.  Acad.  Phila.,  1852,  177  ;  Nerodia  Holhrookii  and  N.  rhombifer 
B.  and  G.,  I.  c,  43  and  147 ;  Natrix  rhombtfera  Cope,  I.  r.,  673,  and 
Rep.  Nat.  Mus.,  963;  T.fasciatus  (part),  Boul.  l,e.,  I,  242. 

Size  large;  scales  in  25  or  27  rows  (Cope  states  that  in  thirteen 
individuals  he  found  only  one  with  25  rows;  whereas,  in  eight,  I 
find  five  with  25,  one  with  26  and  two  with  27);  oculars  1-2 
(occasionally  3  or  1  post-oculars);  temporals  1-2  (3);  upper 
labials  8;  venlrals  141-150;  subcaudals  57-78. 

Reddish  brown,  occasionally  pale  yellowish  brown,  darker  on 
the  back;  a  dorsal  series  of  35-40  black  blotches,  six  or  seven 
scales  wide  and  two  or  three  long,  separated  by  rather  longer  inter- 
spaces ;  on  each  gide  an  alternating  series  of  vertical  rectangular 
blotches,  each  of  which  is  connected  by  a  black  oblique  bar  from 
its  upper  comers  to  the  contiguous  lower  corners  of  the  dorsal  spots. 
Irregular  cross-bands  on  the  tail.  Belly  yellow  or  gray,  with  an 
orange  tinge  posteriorly;  a  roundish  black  spot  at  the  end  of  each 
ventral.  Top  of  head  olive  brown;  upper  labials  lighter  olive; 
lower  labials  and  throat  yellow;  all  the  labials  narrowly  margined 
with  brown.  This  snake  resembles  T.  taxispiloUis,  but  has  fewer 
scales  and  the  spots  are  connected  at  the  angles.  Length  1,115 
mm.  (tail  220)  ;  probably  reaches  the  size  of  T.  s,  fasdatus. 

Hab. — Southern  Illinois  and  Indiana  to  Texas;  extends  south  to 
Vera  Cruz. 
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tiTdd  examples  is  not  easy  to  make  out.     Length  1,200  mm.  (tail 

260). 

Hab. — ^Florida  to  New  Orleans,  and  sparingly  up  the   Missis- 

sppi  to  southern  Illinois. 

l^^^fiioaotBS  taadspilotoi  Hblbrook. 

No.  An.  Herp.,  iy»  35,  PI.  8  (1843)*  Nerodia  taxi9pUotu$  B.  and  G., 
I.  e.,  43 ;  IfiUrix  taxUpUota  Cope,  I  c,  674,  and  Hep.  Nat.  Mas.,  959; 
r.  tasBiipilotuM  BonL,  {.  e.,  I,  245. 

'''  Largest  of  the  American  water  snakes;  body  very  stout;  scales 
in  29-33  rows,  strongly  keeled ;  oculars  1-2  (3);  temporals  2-4 
{5);  the  parietal  9hields  are  small,  their  hinder  portion  being 
Qsaalty  broken  up  into  small  plates ;  upper  labials  8,  usually  only 
the  fourth  entering  the  eye :  ventrab  130-148 ;  subcaudals  70^90. 

Beddish  brown,  with  a  dorsal  and  lateral  series  of  rectangular 
blackish  brown  blotches,  which  alternate  but  do  not  touch;  belly 
yellowish  white  with  irregular  blotches  of  dark  brown.  This 
spedes  resembles  both  T.  a.  iransveraus  and  T.  rhambifer,  but  may 
alwa3r8  be  known  from  the  former  by  the  increased  number  of  scale 
fowBy  and  from  the  latter  by  the  absence  of  the  oblique  bars  con- 
necting the  donal  and  lateral  spots.  An  occasional  specimen 
ahows  the  orbital  ring  of  scales  found  in  T.  eychpium.  Length 
1,300  mm.  (tail  290). 

Hab. — From  the  Potomac  river  to  Florida  and  New  Orleans. 

SEVINATRIX  Cope. 

Am.  Nat.,  1895,  678,  and  Rep.  Nat.  Mas.,  998;  Contia  (part)  Cope, 
L  c,  599;  Tropidonotu%  (part)  Boul.,  I  c,  I,  192. 

Maiillary  teeth  smooth,  slightly  increasing  posteriorly,  th3  last 
two  abruptly  enlarged ;  body  rather  stout ;  head  small  and  slightly 
distinct;  head  scales  normal;  one  loreal;  nasal  half  divided;  no 
scale  pits;  scales  smooth  on  body,  sometimes  faintly  keeled  on  the 
tail. 

Hab. -Florida. 

BeaiiiAtrix  P7g»a  Cope. 

Contia  pygaa  Ck)pe,  Proc.  Acad.  Phila.,  1871,  222,  and  I.  c,  600;  5. 
pyg<BU9  Cope,  Am.  Nat,  1895,  678,  and  Rep.  Nat.  Mas.,  998  ;  Tropir 
chnotus  pygcBUS  Bonl.,  I.  c,  I,  22S. 

Size  small,  tail  short;  20-24  maxillary]teeth,  smooth  and  slightly 
increasing  posteriorly,  the  last  two  abruptly  enlarged;  mandibular 
teeth  about  20,  subequal;  head  scales  normal;  internasals  small; 
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oculars  1-2;  temporals  1-2,  the  anterior  elongated;  upper  labials 
variable  (in  six  which  I  have  examined  three  have  7,  one  has 
7-8,  one  has  8  and  one  has  9);  17  rows  of  scales,  smooth  on  the 
body,  often  faintly  keeled  on  the  tail;  ventrals  118-130;  subcau- 
dals  32-54.  Lustrous  brownish  black  above,  with  a  faint  pale 
longitudinal  line  on  each  scale,  most  strongly  marked  on  the  sides; 
belly  yellow  or  salmon  color,  each  ventral  with  a  small  black  bar 
on  the  exterior  and  outer  margin.  Length  484  mm.  (tail  109); 
of  another  specimen  330  mm.  (tail  50). 

Hab. — Florida. 

This  species  was  included  by  Mr.  Boulenger  in  his  comprehensive 
genus  Tropidonoius,  but  the  smooth  body  scales  and  absence  of 
scate  pits,  together  with  the  wide  difference  in  form  and  color  pat- 
tern, appear  to  me  to  warrant  generic  separation.  I  have  observed 
that  in  captivity  these  little  snakes  are  fond  of  hiding  under  stones 
or  bark  in  moist  soil,  and  this  habit  is  confirmed  by  Mr.  Loennberg.'* 
On  the  whole,  T  suspect  that  pygcea  is  a  degenerating  Tropidonotus 
in  process  of  acquiring  subterranean  habits.  It  is  possible  that  the 
light  line  on  the  dorsal  scales  may  indicate  the  former  presence  of 
keels,  but  lately  lost. 

HELICOPS  Wagler. 

Syst.  Amph.,  170  (1830);  Liodytes  Cope,  I,  c,  666;   Ilelieops  Bonl., 
I.  <?.,  I,  272. 


Maxillary  teeth  smooth,  posterior  slightly  longest,  no  interspace ; 
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pili  are  absent^  bat  in  one  specimen  which  I  have  examined  thej 
are  irvq^olarlj  present;  ventrals  121-129;  subcaudals  58-63. 

A  daric  bmm  donal  area  six  to  eight  scales  wide»  on  each  side 
of  this  a  li|^iter  olive  stripe  two  rows  wide,  then  a  dark  lateral 
stripe  tnm  the  Uiird  to  the  fifth  row;  bdly  and  labials  jellow. 
laogflk  484  mm.  (taU  110). 

Hab.— Florida. 

8T0BBBIAB.AiidQ. 

Git  No.  Am.  Setp.,  135  (1868);  Cope,  I  e.,  674,  «id  Bep.  Nat.  Mas., 
1000 ;  AcAiw^jiolAwiW  (part)  Bonl.,  Z.  4  1. 885. 

Maxillaiy  teeth  smooth,  equal;  no  loreal;  two  nasals;  two  inter- 
scales  keeled  without  pits,  in  15-17  rows;  anal  divided; 
small;  head  distinct. 
Hab.«-North  and  Central  America. 

17  rows;  1  preocolar;  ventrals  whitish,  •     .     .     ,     1.  SL  dekayu 
16  rows;  2  preocnlan;  vmitrais  reddish,  .     2.  8.  ooGyriUmaeuhia. 

atnerift  dtksjl  HblbroQlL 

ISrfpidanattu  deka^i  Holb.,  No.  Am.  Herp.,  m,  53,  PL  XIV  (1842)  ; 
A  dsktfiB.  and  O.,  L  e.,  135 ;  Oc^,  I.  6.,  675,  and  Bep.  Nat.  Mus., 
1000 ;  T$ehnogruUhu$  dskaifi  Bool.,  {.  e.,  X  286. 

Head  scales  normal;  no  loreal;  two  nasals,  nostril  generallj 
between  them;  oculars,  1-2;  temporals  1-1  (2);  upper  labials  7; 
scales  in  17  rows,  notched  at  the  tip;  ventrals  120-140;  subcaudals 
40-63.     Length  850  mm.  (tail  70). 

Grayish  to  reddish  brown  or  olive  above,  with  a  lighter  dorsal 
stripe  about  three  scales  wide,  bordered  by  a  row  of  black  dots  or 
a  black  line,  sometimes  traces  of  a  second  and  third  alteraaling 
series  on  the  sides;  belly  whitish,  with  black  dots  on  the  ends  of 
the  ventrals. 

Hab. — North  America  and  Mexico,  east  of  the  Rocky  Moun- 
tains. 

'*  There  is  possibly  a  question  as  to  actual  priority  of  pablication  between 
Storeria  B.  and  G.  and  Jschnognathus  Dnm.  and  Bib.,  both  bearing  the 
date  1853 ;  the  paper  of  Dumeril  and  Bibron  having  been  rend  before  the 
Aoad^mie  des  Sciences,  November  2,  1852,  and  the  Cat.  of  No,  Am.  Ser- 
ptnt$  being  accepted  for  publication  in  the  same  month.  Both  genera  were 
established  upon  S.  dekayi^  but  as  the  definition  given  by  Baird  and  Girard 
is  much  more  complete,  usage  warrants  the  retention  of  their  name.  Bonl- 
enger  baa  much  extended  Jschnognathus  and  includes  in  ii  both  Clonophis 
kirtiandi  and  TropidocloAium  lineatum. 
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Storeria  oooipitomaonlata  Storer. 

Tropidonotus  occipiiomnculatus  Storer,  Rep.  Rept.  Mas?.,  230  (1839); 
S.  occipitomaculatus  B.  and  G.,  I.  c,  137 ;  Cope,  /.  c,  675,  and  Rep. 
Nat.  Mas.,  1003 ;  /.  occipitomaculatus  Boul.,  I.  c,  I,  287. 

Head  scutellation  like  S.  dekayi,  but  there  are  two  preoculars 
and  five  or  six  upper  labials;  the  nostril  is  usually  in  the  pre-nasal; 
15  rows  of  scales.  The  size  and  proportions  are  similar.  Color 
of  the  back  much  the  same,  but  the  vertebral  stripe  is  less  distinct 
and  occasionally  the  outer  row  is  lighter;  belly  salmon  color  in  life 
with  the  ends  of  the  ventrals  clouded  with  darker;  a  light  blotch 
on  the  vertex  with  a  smaller  one  on  each  side  of  it,  and  a  light 
spot  on  the  posterior  labials. 

Hab. — North  America,  east  of  the  Rocky  Mountains. 

CLONOPHIS  Cope. 

Proc.  U.  S.  Nat.  Mas.,  1888,  391  ;  L  <?.,  674  ;  Tropidonotus  (part)  Cope, 
Rep.  Nat.  Mas.,  995 ;  hchnognathus  (part)  Boal.,  I.  c,  I,  285. 

Maxillary  teeth   smooth,   equal;    one   loreal;    one   nasal;    two 
internasals;    size   small,    head   not  distinct;    scales  keeled;    anal^ 
divided;  head  not  distinct. 

Hab. — North  America. 

Clonophii  kirtlandi  Kenn. 

Eegina  hirtlandii  Kenn.,  Proc.  Acad.  Phlla.,  1856,  95  ;  Clonophis  kirt- 
landii  Cope.,  /.  c,  674;  IVopidonotus  kirtlandii  Cope,  Rep.  Nat. 
Mas.,  995  ;  hchnognathus  kirtlandi  Boal.,  I.  c,  I,  286. 
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TtvfidoelaiBinm  liBMttam  HaUoweU. 

Mer&p$  Uneaius  Hall.,  Proo.  Aoad.  PhiUu  1856, 241 ;  T,  Imeatum  Cope, 
L  e.,  666,  Md  Bepu  K«fe.  Mna.,  1011;  Jichnognathtu  Uneatua  Bool., 
{.  6.,  I,  289. 

Head  plates  nonnal;  oculars  1-2;  temporals  1-2  (1);  upper 
labiak  5  or  6;  soales  in  19  rows,  the  two  outer  only  faintly  keeled; 
^fwtrals  138-148 ;  subcaudals  34-37.     Length  350  mm.  (tail  48). 

Grayish  brown  with  a  light  vertebral  stripe,  bordered  by  a  row 
4if  bhek  dots;  a  light  lateral  stripe  on  the  second  and  third  rows; 
belly  light  with  two  longitudinal  series  of  black  spots,  more  distinct 
posteriorly. 

Hab.— Ohio  to  northern  Texas. 

AMPHTAKDIS  Cope. 

Proe.  U.  S.  Nat.  Mns.,  1888, 891 ;  {.  c,  675,  and  Rep.  Nat  Mob.,  1008 ; 
Bool.,  2.  e.,  I,  290. 

Maxillary  teeth  smooth,  equal;  one  loreal;  two  nasals;  two 
tntemasals;  no  preocular,  the  loreal  extending  to  the  eye;  scales 
keded;  anal  divided j  size  small;  body  rather  stout;  head  not 
distinct;  tul  short. 

Hab.— -Texas. 

Awr%1ir4*^  iaorastuff  Gamuui. 

Virginia  inomata  Garm.,  No.  Am.  Rept.,  97  (1883) ;  A.  inornatus  Cope, 
L  c,  675,  and  Rep.  Nat.  Mus.,  1009  ;  Boul.,  I.  c  ,  I,  290. 

Head  scales  normal ;  two  intemasals;  two  nasak;  no  preocular; 
loreal  long,  and  with  the  prefrontals,  entering  the  orbit;  one  post- 
ocular;  upper  labials  5;  temporals  1-1;  scales  in  17  rows,  lus- 
trous, the  outer  only  faintly  keeled;  ventrals  125-129;  subcaudals 
36.     Length  260  mm.  (tail  45). 

Brownish  olive  above;  belly  white,  base  of  ventrals  dusky. 

Hab. — ^Two  specimens  known,  only  trom  central  Texas. 

TTAT.mgA  B.  and  G. 

I  c,  122 ;  Cope,  I.  c,  675,  and  Rep.  Nat.  Mus.,  1009  ;  Boul.,  I.  c,  I, 
290. 

Maxillary  teeth  smooth,  subequal;  one  loreal;  two  nasals;  one 
internasal;  no  preocular;  scales  keeled  without  pits;  anal  divided; 
size  small,  body  slender,  head  distinct,  tail  short. 

Hab.-^North  America. 
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Haldea  itriatnla  L. 

Coluber  striatulus  L.,  Syst.  Nat.,  Ed.  XII,  375  (1766);  Haldta  Btri- 
atula  B.  and  G..  I  c,  122 ;  Cope,  I.  c,  676,  and  Rep.  Nat.  Mus.,  1009 ; 
Bool.,  I,  c,  I,  291. 

Only  one  internasal;  head  plates  otherwise  normal;  loreal  long 
and  reaching  the  eye;  no  preocular;  1  post-ocular;  temporals  1-1; 
upper  labials  5;  scales  in  17  rows;  ventrals  120-135;  subcaudals 
36-50.     Length  250  mm.  (tail  45). 

Uniform  reddish  or  grayish  brown  above ;  salmon  color  under- 
neath ;  sometimes  an  indistinct  light  band  across  the  parietals. 

Hab. — Virginia  to  Minnesota  and  south  to  Texas. 

8PIL0TE8  Wagler. 
Sjst.  Amph.,  179  (1830);  Georgia  B.  and  G.,  I.  c,  92  ;  Spilotes  Cope, 
I.  c,  636  ;  Spilotes  and  Coluber  (part)  Boul.,  I.  c,  II,  23,24  ;  Comp-^ 
sosonia  Cope,  Rep.  Nat.  Mas.,  857. 

Maxillary  teeth  smooth,  nearly  equal;  head  scales  normal; 
loreal  sometimes  absent;  one  preocular;  scales  smooth  or  keeled  with 
two  pits,  sometimes  in  an  even  number  of  rows;"  anal  entire;  size 
large  ;  head  moderately  distinct;  body  sometimes  compressed  on 
the  back. 

Hab. — North  and  South  America. 

Spilotei  ooraii  Boie. 

Coluber  corals  Boie,  Isis,  1827,  537. 
•This  large  species  ranges  from  the  southern  United  States  to 
Brazil ;    typical  corals  is  South  American,  but  there  are  several 
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tnds  dark  red  ofUm  appeaiB»  whicb  usually  shows  jimolj  on  the 
upper  labials  Ught,  with  xed  or  blackish  maigius.  This 
\  h  one  ai  the  largest  of  North  American  snskes;  in  Florida 
HmdMs  aboat  1900  mm.  (tail  360),  and  along  the  lower  Ko 
<3bHide^  in  Texas,  it  ezeeds  diose  dimemsions. 

Hak — Georgia  and  Florida  to  eastern  Texas;  northern  Mexico. 

COLVBEBL. 

flljat  Nat.,  Ed.  X.  219  (17S8);  SeotopMi  B.  and  G.,  I.  c,  73 ;  EUwhii 
ipm)  B.  and  B.,  L  c,  VII,  d41 ;  Coluber  Cope,  L  e,,  630,  and  Rep. 
Kaft.  Maa,  896 ;  Ookiber  (part)  Bool.,  I.  e.,  U,  24. 

Masdllary  teeth  smooth,  equal ;  one  loreal ;  two  nasals;  two  inter- 
snaab;  one  preocular^    two  prefrontals;   scales  in  19--36  rows; 
^BMimlly  m<»e  or  less  keeled,  with  two  jnts;  anal  divided;  size 
aoderately  large;  head  distinct, 
Hab. — Northern  hemisphere. 

BdiaUe  qpeetfic  diaraeters,  drawn  from  the  scutellatioo,  are  want* 
log  in  the  American  species  of  Colubelr.  The  proportions  of  the 
iirantal  and  parietal  plates,  upon  which  some  stress  has  been  laid, 
mn  ao  variable  with  age  and  in  individuals,  that  little  importance 
•eaii  be  attached  to  th^  singly;  except  that  in  vu^^ua,  and  still 
■me  in  lmdhmmef%  the  anterior  border  of  the  frontal  is  wide  and 
4he  lateral  angles  are  obtuse,  so  that  the  plate  is  often  subtrian- 
gular.  CSope  divides  the  species  into  sections,  according  to  the 
number  of  anterior  temporals,  but  I  find  them  by  no  means  con- 
stant enough  to  serve  that  purpose.  The  number  of  ventrals  and 
subcaudals  is  not  diagnostic,  the  limits  of  variability  overlapping 
in  most  species;  although  quadriviUatus,  a  long-tailed  species,  has 
the  largest  number  of  subcaudals,  and  vulpinus,  which  is  short 
and  thick,  has  the  least.  There  are  fairly  constant  differences  iu 
pattern  and  color,  and  upon  these,  with  a  totality  of  other  charac- 
ters, they  may  be  divided  with  some  certainty. 

Key  to  the  American  Species, 

a. — Scales  smooth,  or  5  to  13  rows  weakly  keeled : 

Light  gray  with  brown  spots, 1.    C,  emorjii. 

Red  with  brick-red  spots, 2.    C.  guttatus. 

Yellow  with  four  brown  stripes,    .     .     3.    C  quadrivittatus, 
b, — Scales  with  9  to  21  rows  more  strongly  keeled: 
9-11  rows  keeled;  yellow  with  distinct  spots, 

4.    C  vulpinuSk 

9-21  rows  keeled;  black  above,  or  yellow  with  spots;  lateral 

spots  elongated, 5.    C.  obsoletus. 
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Coluber  gnttatns  L. 

Syst.  Nat.,  Ed.  XII,  386  (1766);  Scotophis  guttatm  B.  and  G.,  I.  c, 
78  ;  C.  guttatus  and  G.  g.  sellatus  Cope,  I.  c,  633,  and  Rep.  Nat. 
Mus.,  833,  836  ;  C.  guttatua  (part)  Boul.,  I.  c,  II,  39. 

Froutal  a  trifle  longer  than  broad,  rather  broad  behind,  usually 
a  little  shorter  than  the  snout;  oculars  1-2;  temporals  2-3  (4); 
upper  labials  8,  fourth  and  fifth  entering  the  orbit;  11  or  12  lower 
labials,  five  touching  anterior  chin  shields;  scales  usually  in 
27  rows  (rarely  29),  very  slightly  keeled  on  about  five  rows; 
ventrals  215-240;  subcaudals  61-79.  Length  1200  mm.  (tail 
190). 

Light  red,  paler  on  the  sides;  dorsal  blotches  darker  red  with 
black  borders  and  a  narrow  margin  of  dark  red  outside  of  the 
black ;  the  dorsal  spots  reach  to  about  the  seventh  row  of  scales ; 
below  these  there  is  a  second  alternating  series  of  smaller  spots, 
which  sometimes  have  a  tendency  to  run  together  longitudinally, 
and  a  third  seri^  on  the  ends  of  the  ventrals  and  the  two  outer 
rows.  In  some  specimens  the  dorsal  spots  are  wider,  and  the 
laterals  are  mostly  absent  or  form  an  indistinct  longitudinal 
stripe;  this  is  C.  g,  sellatus  Cope,  the  type  specimens  of  which  had 
29  rows  of  scales,  but  a  very  similar  specimen  in  my  own  collec- 
tion from  Lake  Kerr,  Florida,  has  but  27.  The  color  beneath  is 
yellowish  white,  with  quadrangular  blotches  of  black  on  the  outer 
ends  of  the  ventrals.  The  head  is  usually,  but  not  always,  banded 
above. 
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part  of  the  tentli  and  twelfth  rows.  In  some  specimens  the  body 
color  18  dark  chestnat.  Underneath  and  on  top  of  head  yellow, 
unmarked.  The  young  in  this  species  are  spotted,  the  spots  at 
subsequent  stages  fusing  into  stripes.  One  specimen  1720  mm.  long^ 
from  Fkrida,  now  living  in  the  Zoological  Gardens,  shows  these 
spots  qmte  plainly  outlined  on  the  back,  forty-one  in  number  from 
head  to  vent,  with  the  stripes  running  across  them.  There  are  also 
funt  lemuns  of  lateral  spots.  This  mixture  of  immature  and  adult 
dutfaden  probably  accounts  for  C  rosaeeus  Cope.  Reaches  a 
length  of  1800  mm.  (tdl  300). 
Hab. — ^Korth  Carolina  to  Florida. 

Cslmbsr  obsolstu  Sfty. 

Long's  Exp.  to  Bocky  Mts.,  I,  140  (1823). 

Ftrontal  about  equak  the  length  of  snout,  rather  "broad  in  front; 
anteiior  temporals  usually  2,  but  occasionally  1  or  3;  posterior 
temporals  3  (4);  usually  8  upper  labials,  fourth  and  fifth  in  eye; 
11  to  18  lower  labiak;  scales  in  from  25  to  29  rows,  from  9  to  21 
of  which  are  keeled;  yentrals  224-258;  subcaudals  75-86. 

The  color  ranges  from  black  above  to  gray  or  yellowish  with  dark 
spots;  the  lateral  spots  are  more  or  less  elongated;  head  not  dis- 
tinctly banded  in  adults.     Size  medium  to  large  and  stout. 

Hab. — ^New  England  to  the  Gulf  and  west  to  the  central  plains. 

Three  good  color  forms  may  be  distinguished : 

Black  above,  sometimes  with  indistincl  spots,  .  1.   (7.  o.  obsoietus. 
Yellowish  with  lead-colored  spots;  red  on  sides, 

2.  Co.  iindheimeri. 

Gray  or  pale  brown  with  brown  spots,    .     .     .  3.    C  o.  confink. 

ColvlMr  obfoletns  obioletm  Say. 

I.  e.,  140;  Scotophu  aUeghenienstB  B.  and  O.,  I  <r.,  73;  C.  obsoietus 
obsoUtus  (part)  Cope,  I.  e.^  635,  and  Ilep.  Nat.  Mas.,  844;  (7.  obso- 
UtiLS  (part)  Bool.,  L  c,  II,  50. 

Frontal  about  equals  or  slightly  exceeds  the  length  of  snout, 
rather  broad  behind ;  temporals  2-3 ;  8  upper  labials,  fourth  and 
fifth  in  eye  (one  large  spedmen  in  the  Academy's  collection  has 
7,  the  third  and  fourth  in  eye;  in  this  snake  the  prefrontals  are 
only  partially  divided);  lower  labials  11,  four  or  five  touching  the 
anterior  chin  shields;  27  or  25  rows  of  scales,  nine  to  seventeen 
keeled  (in  adults  usually  fifteen  or  seventeen);  ventrals  224-246; 
subcaudals  75-90. 
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Color  black  above,  brownish  in  the  young;  the  dorsal  spots  are 
indistinctly  outlined,  but  not  enough,  as  a  rule,  to  make  them  out 
except  in  young  or  newly-shed  individuals.  In  some  specimens 
the  skin  on  the  sides  is  more  or  less  red.  The  belly  is  usually 
«laty  black  behind,  yellow  anteriorly,  more  or  less  maculated  with 
black  blotches;  throat  and  chin  white;  labials  yellow,  mar^ned 
with  black.  A  living  specimen  from  Pennsylvania,  1080  mm. 
long,  shows  thirty  indistinct  dorsal  spots,  and  has  considerable  red 
«kin  on  the  flanks,  which  shows  between  but  does  not  invade  the 
scales.     Reaches  a  length  of  about  1850  mm.  (tail  320). 

Hab. — Massachusetts  to  Illinois  and  southwest  to  Texas;  rare 
in  Florida. 

Coluber  obioletuB  lindheimeri  B.  and  G. 

Scotophia  Lindheimerii  B.  and  G.,  I.  c,  74 :  G.  o,  ob$oletuB  (part) 
Cope,  I.  c.  635,  and  Kep.  Nat.  Mas.,  844  ;  C\  obsoletus  (part)  Boal., 
I.  c,  II,  50. 

Frontal  about  equal,  or  a  trifle  shorter  than  the  snout;  the  an- 
terior border  about  equals  its  length  and  the  lateral  angles  are 
obtuse,  so  that  the  shape  is  sub  triangular;  temporals  2(3)-3  (4); 
8  upper  labials  (in  one  case  9),  fourth  and  fifth  in  eye;  12  to  14 
lower  labials,  from  four  to  six  touching  the  anterior  chin  shields; 
scales  in  27  or  29  rows  (five  have  27,  three  have  29,  one  has  31),. 
from  11  to  21  keeled,  never  very  strongly ;  ventrals  227-231; 
subcaudals  76-81. 

Yellowish  above  with  a  dorsal  series  of  dark  lead-colored  spots, 
five  or  six  sealer  lout:  and  thirteen  to  fifteen  wide,  the  iutorgpacea 
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•circamacribed  geographical  range,  are  quite  enough,  in  my  opinion, 
to  compel  recognition  of  this  subspecies. 

C«lsber  obtolatuf  oonflaia  B.  and  O. 

8e0tophi$  eonfinig  and  8,  Imtui  B.  and  G.,  L  c,  76,  77 ;  Maphis  spil- 
o%d€$  Dam.  and  Bib.,  L  c,  VII,  269 ;  Coluber  confinis,  C.  Bpiloides 
and  C.  0.  lemnUcatu9  Cope,  {.  c,  632,  634,  635«  and  Hep.  Nat.  Mas., 
829,  841,  849 ;  O.  l(BtU9  (part)  BouL,  I.  c,  II,  49  ;  (7.  UbIus  Ck>pe,  Rep. 
Nat.  Mas.,  850. 

Ftontal  rather  longer  than  wide,  a  little  longer  than  the  snout ; 
temporals  2  (l)-3;  upper  labials  8,  fourth  and  fifth  in  eye;  five 
lower  labials  touching  the  anterior  chin  shields;  scales  in  27-25 
rows,  eleven  or  thirteen  slightly  keeled;  ventrals  231-258;  sub- 
'caadala  75-96. 

Ashy  or  yellowish  gray  above,  with  dark  brown  dorsal  spots 
narrowly  margined  with  black,  five  or  six  scales  long  and  thirteen 
to  fifteen  wide,  longitudinally  quadrate  in  shape ;  interspaces  about 
two  scales  long;  on  the  second  to  fifth  rows  the  lateral  spots  are 
doogated,  and  exhibit  sometimes  a  disposition  to  form  an  indistinct 
stripe;  belly  yellow,  clouded  posteriorly  and  with  dark  spots  on 
the  ends  of  the  ventrals  and  the  outer  scale  rows ;  a  dark  post- 
ocular  stripe,  some  indistinct  mottling  on  borders  of  the  labials,  but 
no  distinct  head  bands  in  adults. 

Hab. — From  Virginia  to  Florida,  west  to  Missouri  and  Texas. 
I  ara  not  able  to  satisfy  myself  that  spiloides  Dura,  and  Bib.  and 
Itttiis  B.  and  G.  are  distinct  from  the  present  form ;  Cope,  indeed, 
places  them  in  three  different  sections  of  Coluber,  assigning  a 
different  number  of  anterior  temporals  to  each — one  to  confinUy  two 
to  ^piloide^  and  three  to  [(etics.  But  the  single  specimen  in  his  own 
collection,  considered  by  him  to  be  confini'*,  has  two,  which  is  the 
normal  number;  while  the  figures  of  kdm  given  by  Baird  in 
Marcy*s  Report  of  the  Red  River  Exp.,  PI.  VI,  and  Pac.  R.  R. 
Survey,  PI.  XXX,  fig.  53,  both  represent  that  species  as  also 
having  two.  (The  three  temporals  in  Cope's  fig.  196  (p.  851) 
have  every  appearance  of  abnormality.)  The  difference  in  pattern 
dialed  in  the  description  of  Udiis  is  probably  accounted  for  by  the 
youih  of  the  type,  which  is  but  460  ram.  long,  while  the  occur- 
rence of  25  rows,  as  in  spiloides,  is  quite  u:^rmal,  and  29,  as  in 
lixtus,  would  not  be  startling  in  C  o.  confinis. 
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Coluber  emoryi  B.  and  o. 

Seoiophis  Emoryi  B.  and  G.,  I,  c,  157 ;  (7.  emoryi  Cope,  I.  c,  636,  and 
Kep.  Nat.  Mus.,  852 ;  C.  guttatu9  (part)  Boul.,  h  c,  II,  39. 

Frontal  rather  long,  but  little  shorter  than  the  snout;  temporak 
2  (3)-3  (4);  upper  labials  8,  fourth  and  fifth  in  eye;  lower  labials 
11,  five  touching  the  anterior  chin  shields;  scales  in  27  rows  (occ 
29),  all  smooth  or  sometimes  a  few  faiiitlj  keeled;  ventrals  210- 
235 ;  subcaudals  72-78. 

•^t  Ground  color  rather  pale  gray,  with  a  dorsal  row  of  olivaceous 
brown  blotches  with  black  borders,  three  or  four  scales  long  and 
ten  or  twelve  wide,  separated  by  interspaces  1^  to  2  scales  long;  a 
second  series  of  smaller  alternating  spots  from  the  third  to  the 
seventh  rows,  subcircular  in  shape;  a  third  indistinct  series  on 
the  second  and  third  rows,  and  a  fourth  indicated  on  the  outer 
row  and  the  ends  of  the  ventrals;  belly  yellowish  or  white  with 
irregular  ashy  blotches  posteriorly ;  top  of  head  much  banded,  and 
a  dark  oblique  post-ocular  stripe.  The  number  of  dorsal  spot» 
varies  greatly,  those  now  living  in  the  collection  of  the  Zoological 
Society  ranging  from  thirty-one  to  fifty  in  number  on  the  body, 
and  from  seventeen  to  twenty- one  on  the  tail.  Length  1330  mm. 
(tail  190). 

Hab. — Kansas  to  Texas;  south  to  Chihuahua. 

Coluber  vnlpinns  B.  and  G. 

Scotophis  vulpinua  B.  and  G.,  ^.  c,  73 ;  C,  tntlpinus  Cope,  {.  c,  632, 
and  Kep.  Nat.  Mus.,  831 ;  Boul.,  I.  c,  II,  49. 

Frontal  shorter  than  snout,  with  anterior  border  about  equal  to 
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Lmph  ilioat  1150  mm.   ftail  230).     C>  vulpinm  h  idativdy 
mmtm,  and  hM  a  shorter  tail  than  the 'other  Aoierioan  BpddeBoi 

Hab-^IQiciob  to  Mmneeotai  south  to  Kebnmka.   I 

AmakB  betcnglsg  to  this  geoud,  ooUeeted  at  Foit  Dftv^  TeKU, 
'lKfifV9iip|>€r  Ubials;  27  rows  of  scales,  of  which  six  are  sHghil^ 
ImkA;  warm  grayish  ash  color,  with  a  series  of  oanow  brown 
ipoUf  cightT  iQ  iiumbM^r,  aod  the  lateral  series  indtftiiliefe^  was 
by  Dr.  Yarrow  uoder  the  name  of  Coluber  habrdi  in 
dpi,  flWfcim  a  &  JVri/.  Jfiw.,  Ko.  17,  p.  41  (1880).  The  sped- 
■a  miltit  mmque  anil  it^  relations  are  eonsequently  doubtftiL 

WmL,  lam.  -4tiiph..  P*.  23   (ISS^i);  Cope,  T  e.,  037,  and  Bep.  Naft. 
UxiM.,  Se3  ;  Ctfl^&rr  (|«irt)  Boiil.,  i.  tf.,  H,  24. 

Muillniy  teeth  smooth,  equal;  one  loreal;  one  preocular;  two 
taiemsMts;  I  wo  nasab;  rostral  entering  between  tlie  intemasals 
mi  projecting  anteriorly;  scales  ^fnooth,  ^ith  two  pitSy  in  27-4)1 
t^m;  aaal  eotire;  size  moderate;  head  small  and  slightly  distinct. 

Hik^&otilhw^teni  Uoited  Statea  and  Mexico. 


Jrumus  €kgiin§  Kenn.,  I\  B.  and  Mex.  Bmifiii.  Surr.  Rep4.«  18,  PI. 
XOX  (tdSa);  Van  l>en,,  f.  r,,  193 ;  HhinfehU  ihgnm  Om>  I.  e.«  638; 
nA  Bift.  Hat  Maa.^  863 ;  Voh^fr  ariton€t  Buttt,  ^.  <;.,  U,  66. 

Bxly  not  very  stout;  bead  slightly  <Ustinct;  snout  projectiDg; 
nRnd  extending  poeleriorly  betwi^n  the  internaaals;  two  nasals; 
umkra  1  (2)-2;  loreal  Icng  and  narrow;  temporals  2-3  (4); 
Bppef  labiak  8;  scales  in  27-31  rows;  veutrala  207-227;  sub- 
diid&lf  45-59. 

Browoish  or  retldish  y€l!ow  above ;  a  dorsal  series  of  transverse 
liiown  spots,  eight  or  nine  scales  wide,  edged  with  darker  brown, 
md  two  alternatiog  series  on  f  ach  side^  the  upper  one  subcirculary 
tlkel<ywer  iDdistinct  and  on  the  three  outer  icale  rows;  belly  white 
or jtllowiah  without  markings;  a  dark  oblique  streak  behind  the 
trim.^  indistinct  bands  or  spots  od  the  head;  a  few  small  spots 
<a  the  anterior  labials.  The  largest  of  two  specimens  from  Pecos, 
Tex.,  now  living  in  the  Zoological  Society's  collection,  measures 
1100  mm.  (tail  150).     The  dorsal  interspaces  are  pink. 

Hab.— Texas  to  southern  California  and  northern  Mexico. 
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FITYOFHIS  Holbrook. 

Pituophis  Holb.,  No.  Am.  Herp.,  IV,  7  (1842);  B.  and  G.,  I  c,  64; 
Cope,  I.  c,  638j  and  Rep.  Nat.  Alus.,  865  ;  Coluber  (part)  Boul.,  L  c, 
II,  24. 

Maxillary  teeth  smooth,  equal;  rostral  extended  behind;  one 
loreal;  one  preocular  with  sometimes  a  small  one  beneath;  two 
nasals;  two  intemasals;  four  to  six  prefrontals;  scales  keeled  with 
pits  in  29-35  rows;  anal  entire;  size  large;  head  moderately 
distinct. 

Hab. — North  America  and  Mexico. 

The  species  of  Pityophis  within  the  United  States  may  be  deter- 
mined upon  the  following  grounds:  P.  melanoleucus,  from  the 
eastern  States,  has  a  high  rostral,  in  most  cases  reaching  the  pre- 
frontals, and  has  large  dorsal  spots,  26-35  in  number,  on  the  body ; 
usually  about  the  four  outer  rows  of  scales  are  smooth. 

P.  sayif  from  west  of  the  Mississippi  to  the  Rocky  Mountains, 
has  the  rostral  less  high,  usually  reaching  about  two-thirds  of  the 
distance  to  the  prefrontals,  and  has  smaller  spots,  40-60,  on  the 
body,  and  usually  seven  or  eight  smooth  rows  of  scales. 

P.  catenifeTy  from  the  Pacific  coast,  west  of  the  Sierra  Nevada, 
has  a  low  rostral,  usually  not  penetrating  between  the  intemasals, 
and  agrees  generally  in  pattern  with  sayi. 

These  characters  of  the  rostral  and  the  dorsal  spots  are  fairly 
constant,  hut  examination  of  a  considerable  number  of  specimens 
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Fionallj  six;  preocular  1,  with  occasionally  a  small  additional  one 
below;  three  post-oculars ;  temporals  3-4  (5);  upper  labials  8  or 
9 ;  scales  in  27-35  rows,  from  three  to  twelve  outer  rows  smooth ; 
the  dorsal  spots  are  quite  small  and  range  from  40-70  in  number 
on  the  body ;  three  series  of  more  or  less  defined  spots  on  the  sides ; 
the  head  is  transversely  banded  between  the  orbits,  from  the  orbit 
vertically  downward  on  the  labials,  and  obliquely  from  the  post- 
ocalarstothe  angle  of  the  mouth;  ventrals  205-243;  subcaudals 
50-72. 

The  three  subspecies  may  usually  be  distinguished  by  the  shape 
of  the  rostral : 

Rostral  low  and  broad, 1.  P.  c.  catenifer. 

Rostral  higher, 2.  P.  c.  hellona. 

Rostral  highest, 3.  P.  c.  aayi. 

Fitfophia  eatenifer  oatexiifior  Blainvillc. 

Coluber  catenifer  Bl.,  I.  c,  290;  Pituophis  catenifer^  P.  Wilkem  and 
P.  annect€n$  B.  and  G.,  I.  c,  69,  71,  72  ;  P.  catenifer  Cope,  L  c,  641, 
and  Rep.  Nat.  Mas.,  876  ;  Coluber  catenifer  (part)  Baul.,  I,  c,  II, 
«7;  P,  catenifer  Van  Den.,  I,  c,  195. 

In  this  Pacific  coast  form  the  rostral  is  lowest  of  all  and  reaches, 
without  penetrating,  the  internasals;  upper  labials  8  or  9;  tem- 
porals 2  (3)-4;  scales  in  29-35  rows,  none  strongly  keeled  and 
from  four  to  eleven  smooth.  Usually  there  are  not  more  than 
five  smooth  rows,  but  a  large  specimen  from  Fort  Tejou,  Cal. 
CNo.  3,800,  Academy  coll.),  has  eleven  smooth  on  each  side. 
Very  little  reliance  can  be  placed,  however,  on  the  number  of 
smooth  rows  in  any  of  the  species  of  PHijophU,  as  they  not  infre- 
quently vary  in  different  parts  of  the  same  individual.  Ventrals 
2O.>-230;  subcaudals  50-70. 

Ground  color  yellowish  or  brownish ;  there  are  usually  50-70 
dorsal  spots  on  the  body,  but  sometimes  these  are  as  few  as  36, 
fnmi  15-21  on  the  tail;  anteriorly  the  spots  are  black,  becoming 
brownish  toward  the  tail;  belly  yellowish,  with  a  series  of  dark 
spots  on  the  ends  of  the  ventrals  and  sometimes  another  ill-defiiied 
series  on  the  middle;  the  head  bauds  are  distinct.  Length  1,000 
mm. (tail  315). 

Hab. — Pacific  coast  west  of  the  Sierra  Nevada. 
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FityophU  oatenifer  bellona  B.  and  O. 

Churchillia  bellona  B.  and  G.,  Stans.  Exp.  Salt  Lake,  350  (1852);  P. 
bellona  (part)  B.  and  G.,  I.  c,  66,  and  Pao.  R.  R.  Surv.  Kept.,  PI. 
XXIX.  fig.  46  ;  P.  $ayi  bellona  Cope,  I.  c,  641,  and  Rep.  Nat.  Mns., 
872 ;  Coluber  catenifer  (part)  and  C.  melanoleiLCU9  (part)  Bool., 
I,  c,  II,  67,  68 ;  P.  catenifer  deserticola  Stej.,  No.  Am.  Fauna,  No. 
7,  Pt.  n,  206. 

This  fonn  appears  to  be  found  through  the  so-called  Great 
Basin,  from  Arizona  northward  to  Utah  and  Nevada.  The  rostral 
is  almost  always  higher  than  in  P.  c.  catenifery  but  less  so  than  in 
P.  c.  sayi;  it  commonly  penetrates  between  the  interuasals  about 
one-third  of  their  length.  No.  3,978  Academy  collection,  from 
Ogden,  Utah,  has  the  rostral  barely  touching  the  internasals,  as  in 
P.  c.  catenifer  J  and  has  a  maximum  of  six  rows  of  smooth  scales. 
No.  3,782,  from  Owens'  Valley,  Cal.,  has  the  rostral  penetrating 
further,  fully  one-third,  and  has  three  rows  of  smooth  scales. 
No.  10,378,  from  Salt  Lake,  has  the  rostral  as  in  No.  3,782. 
This  specimen,  1,040  mm.  long,  was  taken  in  1899,  and  has 
sixty-four  spots  on  the  body,  with  seventeen  on  the  tail;  31  rows 
of  scales,  of  which  four  are  smooth;  the  colors  are  very  distinct, 
and  on  the  posterior  two-thirds  of  the  body  the  light  interspaces 
are  pink.  Mr.  Stejneger  (/.  c.)  has  applied  the  name  deserticola 
to  this  form,  on  the  ground  that  bellotia  B.  and  G.  is  a  synonym 
of  sayi.  It  is  probably  true  that  the  type  of  bellona — now  lost — 
belonged  to  the  plains  form,  but,  as  Prof.  (Dope  points  out,  Baird's 
plate  in  the  Pacific  R.  R.  Survey  represents  the  one  now  under 
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€Mm^§r  UfMi  Bs^,  Em.  PbyiL  Serp.,  H.  157  (1837);  jRJhi^;^  (0<{(?iu» 
(pwi),  F.  MeCUOanii  Mid  P.  «<^  B.  and  G.,  {.  e.,  66»  68, 161 ;  P. 
Mf^MfiOope,  I.  e.,  641,  and  Rep.  Nat  Mas.,  870 ;  (7o)tf6«r  melano' 
Imimi  (pail)  BofoL,  ^  e.,  II,  68. 

^Hie  raitral  b  nanow  above  and  penetrates  the  interoasats  about 
tvo-ddida  of  tbeir  length ;  an  interior  preooidar  is  frequwdy 
pffwnnt;  upper  labiak  8  or  9;  aoalea  in  27-83  rows,  usoally  five 
to  iiiiie  mooth;  the  dorsal  spots  ate  larger  and  nsoaUy  fewer  in 
than  in  the  other  forms  of  eateniferf  but  an  oooasional 
i  exhibits  an  equally  laige  number.  There  are  sometimes 
as  Um  as  forty,  but  two  living  specimens  in  my  possession  show 
«6Bpeelively  fifty-thxee  and  sixty-nine;  yentnds  215-230;  sub- 
CMdali60^2. 

The  body  color  is  yellowish  or  reddish  brown;  the  spots  are 
hiaek  anteriorly  and  more  or  less  blackish  brown  posteriorly;  the 
JbeUy  ia  ydlowish,  with  a  small  dark  blotch  on  the  end  of  each 
alleRiale  ventral;  labials  margined  with  dark  brown;  the  head 
bands  are  usually  distinct,  but  in  two  large  specimens  from  Pecos, 
Tex.,  Ihej  are  almost  obsolete.  The  largest  I  have  measured  is 
1,990  mm.  (tail  190);  greatest  circumference  210  mm.  This 
species  donbUess  reaches  a  length  of  over  two  metres. 

Hab. — The  range  is  very  extensive :  from  Canada  to  Mexico, 

between  the  Mississippi  river  and  the  Rocky  Mountains.     It  has 

also  been  taken  in  Illinois.     No.  4,689  Academy  collection,  from 

Vernon,  British  Columbia,  is  not  distinguishable  from  it;  in  fact, 

in  this  specimen  the  posterior  extension  of  the  rostral  approaches 

melanoleucus. 

Pityophis  meUnolenons  Daudin. 

Coluber  melanoleucus  Daad.,  Hist.,  des  Rept.,  VI,  409  (1803);  Pitu- 
ophi$  rmlanoleucuB  B.  and  G.,  I.  c,  65 ;  Cope,  L  c,  640,  and  Rep. 
Nat.  Mob.,  867 ;  Coluber  melanoleucus  (part)  BoaL,  L  c,  II,  68. 

In  the  eastern  form  the  rostral  reaches  the  extreme  of  elevation, 
in  many  cases  completely  separating  the  internasals  and  being  in 
<xmtact  with  the  prefrontals;  usually  four  prefrontals;  oculars  1-3, 
sometimes  a  small  sub-preocular;  temporals  small,  4  (3)-5;  upper 
labials  8;  scales  in  from  27-33  rows,  usually  27  or  29,  of  which 
in  most  cases  four  to  seven  are  smooth  (in  a  large  specimen  from 
New  Jersey  there  are  seven  smooth  rows  anteriorly  and  four  on 
the  hinder  part  of  the  body). 
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Body  color  whitish  or  buff,  lighter  on  the  sides.  The  doi 
spots  are  larger  than  in  eatenifer,  and  range  from  25-35  on 
body  and  5-8  on  the  tail;  they  are  blackish  brown,  more  or  1 
marked  with  paler  brown  on  their  centres;  two  or  three  series 
rather  indistinct  spots  on  the  sides;  belly  ivory  white,  with  bro 
spots  on  the  ends  of  the  ventrals  at  intervals  of  about  f< 
scales.  There  are  no  distinct  head  bands  in  adults,  though  U 
are  shown  by  the  young.  The  top  of  the  head  is  yellow,  ei 
plate  more  or  less  marked  by  pale  brown;  labials  margined  w 
brown.  Of  nearly  one  hundred  Florida  specimens  which  I  hi 
seen,  all  were  uniformly  tinged  with  rusty  brown  over  the  wh 
upper  surface.  Ventrals  2 1 0-230 ;  subcaudals  52-65.  The  larg 
which  I  have  measured  was  1,837  mm.  long  (tail  185). 

Hab. — New  Jersey  to  Ohio,  and  south  to  the  Gulf  coast;  m 
common  along  the  seacoast. 

ZAMENIS  Waglcr. 

Syst.  Amph.,  188  (1830);  Baacanion  and  Atnsticophift  B.  and  G.,  I, 
93,  98  ;  Bascanium  Cope,  I.  c,  621 ;  Zamenis  (part)  Boul.,  I.  c. 
379,  and  Cope,  Rep.  Nat.  Mus.,  787. 

Maxillary  teeth  smooth,  increasing  gradually  behind,  with  son 
times  a  slight  interspace;  one  loreal;  two  preoculars,  the  lov 
very  small;  two  nasals;  two  internasals;  scales  smooth  or  fain 
keeled,  with  pits;  anal  divided;  body  long  and  slender;  he 
distinct. 

Hab.  — Europe,  Asia  and  North  America. 

The  North  American  species  (=  Btiscanium  B.  and  G. )  hav< 
purely  syncranterian  dentition  and  smooth  scales.  The  for 
inhabiting  the  southerif  tier  of  states  are  puzzling  in  the  extren 
To  reach  conclusions  which  shall  at  least  have  the  merit  of  cc 
sistency,  the  changes  which  take  place  with  growth  in  the  be 
known  species  from  the  eastern  Gulf  States,  Z,  /.  flageilum,  mi 
be  considered.  Here  the  young  are  pale  brownish  with  narro 
darker  cross-bands  on  the  whole  up|)er  surface;  an  occasioi 
specimen  also  shows  indistinct  wider  cross-bands  anteriorly.  I 
outer  four  or  five  rows  of  scales  (rather  more  anteriorly)  ha 
pale  edges,  leaving  a  narrow  dark  line  on  the  centre  of  each  sea 
giving  the  appearance  of  four  or  five  narrow  broken  strij 
on  the  sides.  In  eastern  examples  these  markings  usually  disi 
pear  with  age,  although  the  cross-bands  occasionally  persist.  Fr< 
Texas  westward  there  are  forms  in   which   the  cross-bands  ha 
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Body  color  whitish  or  buff,  lighter  on  the  sides.  The  dorsal 
spots  are  larger  than  in  catenifer,  and  range  from  25-35  on  th& 
body  and  5-8  on  the  tail ;  they  are  blackish  brown,  more  or  less 
marked  with  paler  brown  on  their  centres;  two  or  three  series  of 
rather  indistinct  spots  on  the  sides;  belly  ivory  white,  with  brown 
spots  on  the  ends  of  the  ventrals  at  intervals  of  about  four 
scales.  There  are  no  distinct  head  bands  in  adults,  though  they 
are  shown  by  the  young.  The  top  of  the  head  is  yellow,  each 
plate  more  or  less  marked  by  pale  brown;  labials  margined  with 
brown.  Of  nearly  one  hundred  Florida  specimens  which  I  have 
seen,  all  were  uniformly  tinged  with  rusty  brown  over  the  whole 
upper  surface.  Ventrals  2 10-230 ;  subcaudals  52-65.  The  largest 
which  I  have  measured  was  1,837  mm.  long  (tail  185). 

Hab. — New  Jersey  to  Ohio,  and  south  to  the  Gulf  coast;  most 
common  along  the  seacoast. 

ZAMEKIS  Wagler. 

Syst.  Amph.,  188  (1830);  Bascanion  and  Masiicoplm  B.  and  G.,  L  c, 
93,  98  ;  Bascanium  Cope,  I.  c,  621 ;  Zamenis  (part)  Boul.,  I.  c,  I, 
379,  and  Cope,  Rep.  Nat.  Mus.,  787. 

Maxillary  teeth  smooth,  increasing  gradually  behind,  with  some- 
times a  slight  interspace;  one  loreal;  two  preoculars,  the  lower 
very  small;  two  nasals;  two  internasals;  scales  smooth  or  faintly 
keeled,  with  pits;  anal  divided;  body  long  and  slender;  head 
distinct. 
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become  fixed,  and  others  in  which  more  or  less  of  tfie  lateral 
stripes  have  become  likewise  permanent,  and  even  more  distinct, 
aldMNigh  in  these  last  the  narrow  cross-bands  have  disappeared  in 
the  young,  which  are  striped.  It  must  also  be  borne  in  mind  that 
there  is  a  marked  inequality  in  the  color  intensity  of  all  the 
American  species,  as  there  is  a  tendency  for  the  color  to  remain 
pale  on  the  hinder  half  of  the  body,  involving  the  disappearance 
of  the  pattern.  This  is  the  case  even  in  the  uniformly  colored 
species,  as  Z.  c.  eonstridorf  in  which  the  change  to  the  light  colore 
of  western  specimens  first  shows  on  the  tail,  and  Z.  f.  piceus,  in 
whidi  the  bases  of  the  scales  posteriorly  are  pale. 

The  relative  proportions  in  width  of  the  hinder  part  of  the 
frontal  and  supraocular  plates  are  also  growth  characters  and 
therefore  irregular,  and  in  my  belief  will  bear  only  a  small  part  of 
the  weight  which  has  been  placed  upon  them. 

Duly  considering  the  various  combinations  in  adults,  of  these 
early  characters,  I  conclude  that  the  Z.  fiagelhxm  group  extends 
from  Florida  to  California,  with  two  forms  in  addition  to  the 
typical  one  which  demand  recognition ;  these  are  Z,  f,  piceus  and 
Z.  /.  firtnaku.  The  striped  forms,  extending  from  Texas  to  Call- 
fomia,  have  become  di£brentiated  to  the  point  of  wider  separation, 
and  seem  to  me  to  fall  into  two  species:  Z,  tceniatvs  (with  a  sub- 
species Z,  L  omatus)  and  Z,  lateralis,  Z.  schotti  B.  and  G.  and 
Z.  semilineatus  Cope,  I  can  regard  only  as  fortuitous  examples  of 
taniatus  and  lateralis  respectively. 

This  is  almost  a  complete  reversal  of  the  views  held  by  Prof. 
(3ope,  but  the  facts  appear  to  me  to  indicate  that  the  subspecies 
here  admitted  are  tending  in  the  direction  of  fixed  characters, 
while  those  rejected  are  no  more  than  instances  of  incomplete 
development. 

Key  to  the  Species. 

A, — Adults  not  striped;  17  rows  of  scales: 

7  upper  labials;  black,  bluish,  olive  or  green, 

1.   Z.  constrictor^ 

8  upper  labials ;  pale  brown,  or  dark  in  front, 

2.  Z  flagellum, 
B. — With  stripes  on  the  sides: 

17  rows;  brown  with  a  narrow  yellow  stripe  on  third  and 

fourth  rows, 3.  Z.  lateralis. 

15  rows;  brown  with  3-5  narrow  dark  stripes  on  sides, 

4.   Z  tceniatus^ 
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Zamenii  oonstrlotor  L. 

Coluber  constrictor  L.,  Sjst.  Nat.,  Ed.  X,  216  (1758). 

Body  slender  with  long  tail;  head  scales  normal;  frontal  rather 
more  than  half  the  width  of  supraoculars,  behind;  two  nasals; 
one  loreal;  oculars  2-2;  temporals  2-2  ;  upper  labials  7  (rarely 
8);  scales  in  17  rows;  ventrals  164-189;  subcaudals  79-110. 

Length  1,525  mm.  (tail  one-fourth  to  one-fifth). 

Eastern  specimens  are  black  above  and  slate  color  beneath ;  west 
of  the  Mississippi  they  are  usually  green  or  olive  above,  yellow 
beneath.  There  are  transitional  stages  between  these  extremes  and, 
they  are  good  subspecies : 

Size  larger;  black  above,  slate  color  beneath,      1.  Z.  c.  constrictor. 
Size  smaller;  green  or  olive  above;  yellow  beneath, 

2.  Z,  c.  flaviverUris, 

Zamenii  oonstriotor  oonstriotor  L. 

I.  c,  216;  Bascanion  constrictor  B.  and  G.,  I.  c,  93  ;  B.  constrictor 
(part)  Cope,  I.  c,  623;  Zamenis  constrictor  (part)  Boal.,  I,  c,  I, 
387,  and  Cope,  Rep.  Nat.  Mua.,  791. 

Examples  from  the  east  are  lustrous  black  above;  belly  slate 
color;  chin  and  throat  white.  One  specimen  from  Pennsylvania 
now  living  in  the  Zoological  Gardens  presents  the  curious  anomaly 
of  a  distinctly  brown  snout.  In  the  western  portion  of  its  range 
it  becomes  bluish  or  olive  black  and  the  belly  gets  lighter.  The 
young  are  unlike  the  adults,  being  gray,  spotted  or  cross-banded 
with  darker.  Ventrals  175-189;  subcaudals  83-110.  The  length 
jf  the  largest  I  havo  seeu  wu5  L470  mm.  (tuii  310) 
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tihe  Fiicific  oouA  the  ooknr  darkens  to  olive,  more  or  len  yeUowiflh 
|{ieett  beneslh* 

I  eee  no  leaton  for  legarding  Z.  ri^negerianui  Oope  aa  aoTthing 
Bum  tliaa  the  present  eabapeoiee.  with  eight  hJbiaU.  The  sub- 
Anrioo  of  the  loreal  ia  so  obyiooalf  abnormal  that  it  ia  not  worth 
OTttBdering.  The  ^rpe  and  onljr  qpedmen  oame  from  aoatlieaatem 
Haiaa. 

Odb.— United  States  west  of  the  BGasiBripid  river. 
SnMBia  iaasnaa  Shaw. 

a0imber1lagdhm  Shaw,  Qen.  ZooL,  m,  Pt  IL  475  (1808);  Slei.,  Proo. 

Thia  apedea  haa  the  scateUation  of  Z.  eonOrietar^  bat  the  labiala 
ate  8;  the  frontal  haa  half  the  width  of  the  aapraoeulara  behind; 
the  monle  ia  more  elevated  and  the  taU  is  longer;  ventnda  184- 
SIO;  aubcandala  80-112. 

The  joong  are  oroas-banded,  and  thk  pattern  persiata  in  some 
eaaea  nntil  they  are  grown. 

Hab.— Soathm  United  States  from  Fbrida  to  Oalifonua. 

There  appear  to  be  three  color  forms: 

Flak  brown;  dark  brown  anteriorly,  .  .  .  h  Z.f.  flageUum. 
Bwwn;  narrow  eross-bands  in  front,  .  .  .  2,  Z,  f.  frmiaium. 
Bark  brown;  pink  beneath, 8.  Z.  f.  piom$. 

lawnli  flaaeUnm  flagvlliiiii  Shaw. 

I.  c.f  475  :  Ma$tieophi$  fiagellifarmU  and  Coluber  testaeeuB  B.  and  G., 
I.  e.,  98,  150 ;  B,  flagellifarme  Cope,  I.  c,  625;  Zamenis  fiagelli' 
formU  (part)  Boul,  Z.  c,  I,  389  ;  Z.  /.  flagellum  (part)  Cope,  Rep. 
Nat  Mob.,  799. 

Body  slender  with  very  long  tail ;  the  upper  preocular  very 
large;  upper  labials  8  (rarely  7);  scales  in  17  rows;  ventrals 
184-210;  subcaudals  80-112. 

Reaches  an  extreme  length  of  1,800  mm.  (tail  385  to  430).  In 
adults  the  head  and  anterior  portion  of  the  body  is  blackish  brown, 
then  dark  brown  back  to  the  posterior  half  or  third  of  the  body, 
which  is  pale  yellowish  brown,  each  scale  with  a  darker  basal  mar- 
gin; belly  yellowish  posteriorly,  black  or  brown  under  the  dark 
anterior  portion,  somewhat  spotted  behind;  sometimes  each  ven- 
tral is  margined  with  brown ;  generally  a  light  spot  on  the  pre- 
oculars;  chin  and  throat  white,  more  or  less  spotted  with  brown. 

The  young  have  narrow  cross-bands  on  the  body  whj|h  are 
sometimes  retained  to  maturity.     A  Florida  specimen  1,780  mm. 
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long,  now  living  in  the  Zoological  Gardens,  shows  these  bands  on* 
the  pale  posterior  portion  of  the  body  after  shedding.  Another, 
also  from  Florida,  has  indistinct  wide  cross-bands  as  in  Z,  L 
ornatus. 

Examples  from  west  of  the  Mississippi  are  often  of  paler  colors, 
with  dark  heads,  and  adults  sometimes  show  the  wide  cross-bands 
and  even  indications  of  the  light  lateral  stripes  of  ornatus, 

I  was  formerly  of  the  opinion  that  tedaceum  Say  should  be 
admitted  as  a  pale  desert  form,  but  examination  of  a  considerable 
number  of  living  specimens  from  central  Texas  and  westward, 
satisfy  me  that  occasional  individuals  only,  show  its  extreme  pale- 
ness. 

Hab. — South  Carolina  and  Florida  to  Arizona;  northern  Mexico. 

Zamejus  flagellum  frenatus  Stej. 

N.  Am.  Fauna,  No.  7,  20S  (1893);  Z.  f.  fiagellum  (part)  Cope,  Rep. 
Nat.  Mu8.,  802  ;  Z.  flagelliformis  (part)  Boul.,  I.  c,  I,  389. 

Mr.  Stejneger  has  proposed  to  regard  as  a  subspecies  the  form 
of  Z.  fiagellum  from  Arizona  and  westward  with  permanent  cross- 
bands  on  the  anterior  portion  of  the  body.  This  is  the  retention 
of  a  juvenile  character  which  was  referred  to  under  the  preceding 
subspecies,  and  which  would  doubtless  be  more  evident  in  eastern 
specimens,  were  it  not  for  the  dark  color  which  pervades  those  parts 
in  the  adult;  but  there  is  so  strong  a  disposition  for  this  character 
to  become  permanent  in  the  far  west,  that  Mr.  Stejneger  is  prob- 
ably  right  in  recognizing  I  he  farm. 
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indicatioDS  of  a  light  line  from  the  noetril  to  the  eye ;  upper 
labiab  yellow  on  the  lower  margin,  more  broadly  behind;  bdly 
yellowidi,  much  clouded  with  pink,  which  tends  to  form  longitu- 
dinal Btripea  in  front;  throat  and  chin  yellow,  spotted  with  dark 


Hab. — Arisona,  Nevada,  Utah  and  southern  California. 

iBMMds  asftUam  piesos  Cope. 

Boieanium  piuum  Cope,  I.  e,.  0*25 ;  Z.  fiageUiformU  (part)  BonL,  I,  e., 
I.  aeO;J?./.piMiMCope,  Rep.  Nat.  Mas.,  804  ;  J?,  pte^ttm  St^.,  No. 
An.  Pteoa,  No.  7,  909. 

The  type  specimen,  from  Gamp  Grant,  Arisona,  has  19  rows  of 
•eaks;  17  is  probably  the  usual  number,  as  Mr.  Stejn^r  mentions 
one  with  that  number,  which  agrees  with  a.living  example  received 
at  the  Zoological  Gardens  in  1894  from  Tucson;  this  speci- 
men had  8  upper  labials  on  one  side  and  9  on  the  other.  The 
color  in  life  was  a  rich  dark  brown  wiih  a  purplish  tinge,  poste- 
riorly most  of  the  scales  were  light  brown  at  the  base;  the  belly  was 
pink  slightly  spotted  with  dusky,  which  increased  anteriorly  until 
the  throat  was  nearly  black ;  there  was  a  little  pink  on  the  pre- 
oculan  and  lower  labials^  rest  of  head  very  dark.  The  pink 
rapidly  ftided  to  yellow  in  alcohol'  This  specimen  is  now  in  the 
Acadcony's  collection.  Ventrals  196;  subcaudals  108;  length 
1,650  mm.  (tail  380).  Cope's  specimen  measured  1,263  mm.  and 
the  tail  was  proportionately  longer  (355  mm). 

Hab.—  The  three  specimens  known  are  from  southern  Arizona. 

Zamenii  Uteralii  Hallowcll. 

Leptophis  lateralii  Hall.,  Proc.  Acad.  Phila.    1853.  237; 
lateraU  laUrale  Cope,  L  c,  628  ;  ZavienU  tseniatuB  (pai 
I,  300;  ^.  laterale  Van  Den.,  ^  c,  188;  Z.  lateralj^ 
Z.  tetnilineatus  Cope,  Rep.  Nat.  31  us.,  808,  805. 

Scales  in  17  rows;  upper  labials  8;  tail  between  onlH[rd  and 
one-fourth  of  the  length;  ventrals  190-199;  8ubcaudaI&^B5~123. 
Length  about  1,500  mm. 

Brown  above  with  a  narrow  yellow  stripe  on  the  third^H  fourth 
rows,  sometimes  extending  to  the  tail  and  often  narrowJ^Bordered 
with  black;  belly  yellow  with  a  few  dark  spots  under  ^ft  throat 
and  chin ;  no  spots  on  top  of  head ;  a  more  or  less  dieSct  light 
spot  on  the  temporals  and  a  light  line  from  the  nostril  t^he  eye; 
labials  light,  a  little  spotted. 

Hab. — Arizona  and  southern  California. 


Bascnnium 

Bonl.,  I.  c, 

Talis  and 
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Zamenii  UBniatni  HaUowell. 

Proo.  Acad.  Phila.,  1852, 181. 

This  species  is  characterized  hj  the  presence  of  15  rows  of 
scales,  8  upper  labials,  and  longitudinal  stripes  on  the  sides; 
frontal  about  half  the  width  of  supraoculars  posteriorly;  tail  very 
long;  ventrals  188-210;  subcaudals  120-157.  The  young  are 
striped. 

Hab. — Western  Texas  to  California. 

Pale  brown;  often  wide  cross-bands;  two  pale  lateral  stripes, 

1.  Z,  t.  or  flatus. 
Dark  brown ;  no  cross-bands;  3  or  4  narrow  dark  lateral  stripes, 

2.  Z,  t.  t€dniatti8, 

Zamenii  taBniatni  omatni  B.  and  o. 

Mastieophis  omatus  B.  and  G.,  I.  c,  102.  159 ;  Batcanium  tmniatum 
subs,  ornatum  Cope,  Ball.  U.  S.  Nat.  Mas.,  I,  40 ;  B,  omatum  Cope, 
I.  c.y  629 ;  Zamenis  tcsniatus  (part)  BouL,  I  c,  I,  390;  Z.  omatui 
Cope,  Rep.  Nat.  Mus.,  813. 

Scales  usually  in  15  rows  (No.  5,362  Academy  coll.,  from 
Arizona,  has  17);  ventrals  200-206;  subcaudals  130-152. 

Length  about  1,700  mm.  (tail  565). 

Pale  brown  above,  with  more  or  less  distinct  wide  cross-bands  of 
purplish  brown  on  the  back;  the  whole  upper  surface  is  sometimes 
suffused  with  the  darker  color,  in  which  case  the  cross-bands  are 
obscure  or  absent;  a  yellowish  longitudinal  line  on  the  outer  row 
and  the  edge  of  the  ventrals,  and  another  on  the  third  and  fourth 
rows;  the  upper  one  is  edged  with  black  and  sometimes  there  is  a 
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xuamUj  another  on  the  edge  of  the  ventrab;  moat  of  the  scales 
on  the  zest  of  the  dorsal  region  have  dark  centres;  yellowish 
beneath,  without  spots  except  sometimes  on  the  throat;  top  of  head 
dark;  an  indistinct  light  line  from  the  nostril  to  the  eye;  a  light 
qpot  on  both  pre-  and  post-oculars;  labials  yellow,  a  little  spotted. 

I  am  unable  to  formulate  a  valid  distinction  between  Z.  schatti 
B.  and  O.  and  this  species;  the  stripes  appear  not  to  run  as  far 
back,  but  they  are  variable  in  this  respect  in  Z.  L  tomiahu,  and 
their  disappearance  on  the  tail  is  doubtless  a  result  of  the  fading 
oat  of  color  (Or,  more  correctly,  the  failure  to  develop  it)  poste- 
riorly, which  is  common  in  the  genus.  No.  5,369  Academy  coll. 
(dd  number  1,973),  labeled  scJwtH^  from  the  Bio  Ghrande,  appears 
to  be  one  of  Schott's  original  specimens,  and  almost  exactly  cor- 
reeponda  to  No.  5,363,  a  UEni4xtu8  from  Utah,  of  about  the  same 
date.  But  it  must  be  admitted  that  no  great  reliance  can  be  placed 
upon  color  characters  in  specimens  which  have  been  for  so  many 
years  in  spirits. 

Hab. — Arizona,  Utah  and  southern  California. 

BALTADOKA  B.  and  Q. 

I  e„  104 :  Cope,  I  e.,  BIB,  and  Bep.  Nat.  Mii&,  817 ;  Zam^nii  (part) 
Bool.,  t,  6.,  I,  379. 

Maxillary  teeth  smooth,  increasing  posteriorly,  no  interspace; 
rostral  widened  laterally  with  projecting  edges;  one  loreal;  two 
internasals;  two  nasals;  two  or  three  preoculars ;  pupil  round; 
scales  smooth  with  pits  in  17  rows;  anal  divided;  size  medium; 
body  slender;  head  distinct. 

Hab. — Southwestern  United  States  ;  Mexico. 

This  genus  is  like  ZameniSf  but  has  the  rostral  considerably 
enlarged,  with  free,  expanded  lateral  borders. 

SalTftdora  grahami  6.  and  o. 

{.  c,  104  ;  Cope,  L  c,  619,  and  Rep.  Nat.  Mus.,  818  ;  Zamenis  gra- 
hami  Boul.,  I  c,  I,  393  ;  8,  grahami  Van  Den.,  L  c,  180 :  Phimo- 
thyra  hexalepis  Cope,  Proc.  Acad.  Phila.,  1861,  300  \  S.  g,  kexalepii 
Stej.,  No.  Amer.  Fauna,  No.  7,  205. 

Head  plates  normal;  rostral  entering  between  internasals;  lower 
preocular  small,  sometimes  a  third  preocular ;  post-oculars  2  or  3 ; 
temporals  1  (2)-2  (3);  upper  labials  8;  scales  in  17  rows;  ven- 
trals  175-206 ;  subcaudals  75-108. 

Length  about  1,200  mm.  (tail  300). 

A  yellowish  dorsal  stripe  about  three  scales  wide,   narrowing 
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toward  the  tail ;  on  each  side  a  brown  or  olive  stripe  about  the 
same  width,  bordered  below  by  a  greenish  olive  or  brown  stripe 
extending  to  the  ventrals;  the  stripes  are  sometimes  indistinct  and 
at  others  are  broken  into  spots;  belly  yellowish;  head  brown, 
usually  unmarked. 

Hab. — Western  Texas  to  Utah  and  Arizona;  Sonora  and  Lower 
California. 

Several  other  species  of  Salvadora  are  found  in  Mexico. 

FHTLLOBHYHCHTTS  SteJ. 

Proc.  U.  S.  Nat.  Mus.,  1890,  151 ;  Cope,  I  c,  617,  and  Rep.  Nat.  Mus., 
821  ;  Lytorhynchus  (part)  Boul.,  {  c,  I,  414. 

Maxillary  teeth  smooth,  longer  behind,  an  interspace;  rostral 
prominent  with  projecting  lateral  edges,  and  separating  the  inter- 
nasals;  two  to  four  loreals;  three  preoculars;  small  scales  between 
the  eye  and  the  labials;  two  nasals;  two  internasals;  pupil  verti- 
<»1;  one  pair  of  chin  shields;  scales  smooth  or  partly  keeled,  with- 
out pits,  in  19  rows;  anal  entire;  size  medium;  head  slightly 
distinct. 

Hab. — North  America  and  Mexico. 

PhyUorhynohns  browni  SteJ. 

I.  c,  153;  Cope,  L  c,  618,  and  Rep.  Nat.  Mas.,  821;  Lytorhynchus 
browni  Boul.,  I.  c,  I,  417. 

Body  slender;  rostral  very  large,  projecting,  with  free  edges  and 
completely  separating  the  internasals;  a  transversely  enlarged 
shield  behind  the  parietals;  loreals  3,  the  upper  and  lower  small; 
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enlarged  shield  behind  the  parietals;  the  tail  is  shorter;  the  dorsal 
spots  are  more  numerous  and  there  are  two  series  of  irregular 
lateral  spots.  The  type  specimen  in  the  Academy's  collection  is 
from  northern  Lower  California^  and  there  is  a  second  in  the 
National  Museum  from  La  Paz.  A  third,  which  has  just  reached 
me  from  Mr.  Herbert  Brown,  collected  by  him  at  Yuma,  Ariz., 
for  the  first  time  establishes  the  species  within  the  United  States. 
This  specimen  differs  from  the  type  in  that  the  rostral  penetrates 
between  the  prefrontals  as  in  P.  brovmi ;  there  is  but  one  subocu- 
lar,  and  but  two  post-oculars  on  one  side;  there  are  four  temporals; 
the  tail  b  rather  longer,  and  the  spots  are  more  numerous,  being 
forty-one  on  the  body  and  six  on  the  tail  (thirty-two  altogether  in 
the  type).  Ventrals  183;  subcaudals  30.  Length  403  mm.  (tail 
40). 

Hab. — Lower  California;  Yuma,  Arizona. 

CTCLOFHIS  GU  other. 

Cat.  Col.  SDftkea,  Br.  Mas.,  Giiotb.,  119  (1858);  Cope,  I.  c,  621 ;  Lep- 
taphis  B.  and  6.,  /.  c,  106  ;    Contia  (part)  Bonl.,  I,  c,  11,  255. 

Maxillary  teeth  smooth,  equal;  one  loreal;  one  preocular;  two 
intemasals;  one  nasal;  scales  keeled  with  two  pits;  anal  divided; 
size  small,  tail  long;  head  distinct;  color  green. 

Hab. — Asia;  North  America. 

Cyelophis  flBStivus  l^* 

Coluber  cesticus  L.,  Syat.  Nat.,  Ed.  XII,  387  (1766);  Leptophis  (Bsticus 
and  majalis  B  and  G.,  I.  c,  106  ;  Cyclophis  (EStivus  Cope,  I.  c,  6*21, 
and  Rep.  Nat.  Mus.,  784  ;  Contia  ivstica  Boul.,  I.  c,  II,  258. 

Head  scales  normal;  loreal  rather  long,  occasionally  absent; 
oculars  1-2  (of  two  examples  from  New  Jersey  in  my  collection, 
one  has  a  subpreocular  on  each  side,  and  the  other  has  three  post- 
oculars  on  one  side);  temporals  1-2;  upper  labials  7,  the  third  and 
fourth' in  oibit  (one  from  Florida  has  the  fourth  and  fifth  in  the 
orbit  on  one  side);  ventrals  148-166;  subcaudals  111-148;  scales 
in  17  rows",  the  outer  smooth.     Length  920  mm.  (tail  330). 

Uniform  bright  green  above;  labials  and  belly  yellowish  white 
or  bright  yellow. 

Hab. — New  Jersey  to  Florida,  west  to  the  Mississippi,  southwest 
to  New  Mexico. 
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LI0PELTI8  Cope. 

Proo.  Acad.  Phila.,  1860. 659 ;  Chlorosoma  B.  and  G.,  I  c,  108  ;  Lio- 
peltis  Cope,  I.  c,  620,  and  Rep.  Nat  Mas.,  781 ;  Oontia  (part)  Bool., 
I  c,  II,  256. 

'^  Maxillary  teeth  smooth,  equal;  head  scales  normal;    a  loreal, 

occasionally  absent;  one  nasal;  scales  smooth,  with  one  pit;  anal 

divided;  size  small;  tail  long;  head  distinct. 

Hab. — Eastern  Asia;  North  America. 

Liopeltii  vemalii  Harlan. 

Coluber  vemalis  Harl.,  Joar.  Acad.  Phila.,  V,  1827,  p.  861 ;  CMoro- 
soma  f>ernalis  B.  and  G.t  I.  c,  108  ;  L,  foemalU  Cope,  I.  c,  620,  and 
Rep.  Nat.  Mus.,  782  ;  Contia  temalis  BouL,  /.  c,  n,  268. 

Head  scales  normal;  loreal  nearly  square,  sometimes  fused  with 
the  nasal;  one  nasal;  oculars  1  (2)-2;  temporals  1-2;  upper 
labials  7,  third  and  fourth  in  orbit;  lower  labials  8;  scales  smooth 
in  15  rows;  ventrals  120-138;  subcaudals  69-94. 

Uniform  bright  green  above;  labials  and  belly  yellowish  green. 
Length  500  mm.  (tail  150). 

Hab. — ^Canada  and  United  States  east  of  Rocky  Mountains; 
rare  in  the  southeastern  States. 


CONTIA  B.  and  G. 

2.  c,  110  ;  Cope  (part),  I.  c,  599,  and  Ohionactis  Cope,  I,  c,  604,  and 
Rep.  Nat.  >Iu8.,d25, 935»» ;  Contia  (part)  BouL,  I.  c,  II,  255  ;  f  Lodia 
B.  and  G.,  I.  c,  116. 

Maxillary  teeth  smooth,  equal;  one  loreal;  one  preocular;  one 

nasal,  sometimes  half  divided  below  the  nostril;  two  iuternasals; 
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ContU  oecipitale  Hallowell. 

Rhino9toma  oecipitale  Hall.,  Proc.  Acad.  Pbila.;  1854,  95;  Chionacti$ 
occipitalis  Cope,  I.  c,  605,  and  Rep.  Nat.  Mas.,  941 ;  Contia  oecipitale 
Bonl.,  I.  c,  II,  266. 

Snout  prominent;  nasal  undivided;  loreal  small ;  oculars  1-2; 
temporals  1-2;  upper  labials  7;  scales  in  15  rows;  tail  about  one- 
fifth  of  total  length;  ventrals  147-158;  subcaudals  34-44. 

Length  about  300  mm. 

Color  white  or  pale  yellow,  sometimes  pinkish;  narrow  black 
rings  around  the  body  at  intervals  of  about  five  scales,  sometimes 
interrupted  on  the  ventrals;  rest  of  belly  whitish;  a  black  crescent 
on  the  hinder  part  of  parietals  with  the  horns  forward. 

Hab. — Arizona. 

Contia  mitii  B.  and  G. 

I.  c,  110  ;  t  Lodia  tenuis  B.  and  G.,  I,  c,  116  ;  C,  mitis  and  L,  tenuis 
Cope,  I,  c.y  601 ;  Contia  mitis  Bonl.,  I.  c,  II,  267,  and  Van  Den.,  I,  c, 
163. 

Size  small;  tail  very  short;  oculars  1-1  (2);  upper  labials  7; 
temporals  1-2;  scales  in  15  rows;  ventrals  147-186;  subcaudals 
30-52;  length  322  mm.  (tail  40).     Reaches  a  length  of  415  mm. 

Dark  brown  with  a  yellowish  stripe  on  the  fourth  row  of  scales, 
and  a  row  of  black  dots  below  it ;  ventrals  yellowish  edged  with 
black;  a  black  streak  on  each  side  of  head;  chin  and  throat 
spotted  with  black. 

Lodia  tenuis  B.  and  G.,  was  based  upon  one  example  from 
Puget  Sound,  Oregon,  agreeing  with  C.  mitis  except  in  having  a 
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Diadophii  amabilis  B.  and  G. 

I.e.,  113;  D.  docilis  and  D.  pulchellus  B.  and  G.,  I.  c,  114,  115  *,  D. 
a,  amabUiSf  D.  a.  pulchellus,  D.  a,  docilis  and  D.  a,  stictogenys 
(part)  Ck)pe,  I.  c,  616,  and  Rep.  Nat.  Mas.,  747-750  ;  Coronella 
amabilis  Boul.,  I.  c,  II,  207;  D.  amabilis  Van  Den.,  I.  c,  164. 

In  this  species  the  frontal  is  broader  behind  than  in  either  of  the 
others;  upper  labials  7  (occ.  8);  temporals  1-1  (2);  scales  in  15 
rows;* the  form  is  more  elongate  than  in  puTictatus,  the  ventrala 
ranging,  from  182-210;  subcaudals  53-63.  Length  470  mm. 
(tail  80). 

The  coloration  is  much  as  in  pundatm ;  the  spots  on  the  ventrals 
are  small  and  irregular,  and  the  nuchal  half- collar  is  almost  always 
present. 

Hab. — Texas  to  the  Pacific  coast;  south  to  Sonora. 

DiadopMs  regalii  B.  and  G. 

I.  c,  115  ;  D.  regalis  regnlis  and  D.  r.  arnyi  Cope,  I.  c,  615,  and  Rep. 
Nat.  Mu8.,  744,  745  ;  Coronella  regalis  BouL,  L  c,  II,  208. 

The  frontal  is  narrow  behind,  as  m  pundatus ;  scales  in  17  rows; 
upper  labials  7  (occ.  8);  temporals  1-1  (2);  ventrals  183-237; 
subcaudals  56-75.  Length  570  mm.  (tail  100);  being  the  largest 
of  the  genus. 

Ashy  to  brownish  black;  belly  yellow  or  reddish  with  small 
black  spots;  the  nuchal  collar  is  generally  absent. 

Hab. — Illinois  to  Arizona;  south  to  Vera  Cruz. 
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b. — No  oblique  streak  behind  eye: 

ai. — Dorsal  spots  reaching  outer  row  or  ventrals;  no  distinct 
headbands,  .     .     .     .  •  .     .     .     .    S,    0.  d,  doliatus. 
6\ — Black   borders  of    dorsal  spots  forming   rings    around 
body;  no  alternating  spots: 

No  black  blotch  on  ventrals  opposite  dorsal  spots;  top 

of  head  mostly  red,    .     .     .     .  4.    0.  d.  cocdneus, 

A  black  blotch  on  ventrals  opposite  dorsal  spots;  top 

of  head  mostly  black,       .     .     .     5.   0.  d.  gentilis. 

Ophibolni  doliatus  trlan^lns  Daudin. 

Coluber  trianguliis  Daad.,  Rept.,  VI,  322  (1803);  OphiholuB  exim%u$ 
B.  and  G.,  I.  c,  87;  0.  d.  triangulns  Cope,  I.  c,  610;  Goronella 
triangulum  (part)  BodI.,  I.  c,  II,  200 ;  Osceola  doliata  triangula 
Cope,  Rep.  Nat.  Mus.,  885. 

Largest  of  the  subspecies;  temporals  2-2;  scales  in  21  rows; 
ventrals  190-214;  subcaudals'43-55 ;  length  about  1,100  mm. 

Body  color  gray;  the  dorsal  spots  are  about  thirteen  scales  wide 
and  rarely  extend  below  the  fifth  row;  they  are  chocolate  brown, 
with  black  borders  in  adults,  and  quite  red  in  the  young,  and 
number  40-46  on  the  body,  and  10-13  on  the  tail;  a  second 
smaller  alternating  series  on  the  sides,  which  does  not  reach  the 
ventrals,  and  a  third  series  of  irregular  black  blotches  on  the  ends 
of  the  ventralg;  the  belly  is  whitish,  blotched  with  black.  The  first 
dorsal  spot  is  commonly  extended  forward  and  ends  in  a  conspicu- 
ous angle  on  the  frontal,  the  arms  of  which  enclose  a  triangular 
light  patch;  there  is  a  black  band  across  the  prefrontals,  often  with 
a  light  centre,  and  a  narrow  dark  oblique  streak  behind  the  eye. 
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Ck)pe.  No.  3,609,  Academy  coll.,  from  Hennessey,  Oklahoma, 
collected  and  labeled  syspilua  by  Cope  himself,  has  more  black  upon 
the  head  than  most  0.  d,  doliatus,  while  underneath,  anteriorly,  it 
has  the  paired  rings  of  0.  d,  coccineu8,  on  the  rest  of  the  belly 
having  parallel  lines  formed  by  the  lower  borders  of  the  dorsal 
spots  quite  as  close  together  as  those  attributed  by  him  to  paral- 
lelus, 

Hab. — Maryland  to  Florida;  west  to  Illinois,  Oklahoma  and 
Texas. 

Ophibolni  doliatni  ooooineni  Schlegcl. 

Coronella  coccineaSch.,  Ess.  Phys.  Serp.,  II,  67,  PI.  2  (1837);  (^ki- 
bolus  doliatus  and  Osceola  elapsoidea  B.  and  G.,  I,  c.,89,  133 ;  Osce- 
ola elapsoidea  and  O.  d.  coccineus  Cope,  I.  c,  606,  609,  and  Rep. 
Nat.  Mas.,  900,  896 ;  Coronella  gentilis  (part)  and  C.  doliata  (part) 
Boul.,  I.  c,  II,  201,  205. 

Body  rather  more  slender;  temporals  1-2;  ventrals  175-204; 
subcaudals  31-54;  length  535  mm.  (tail  70). 

Body  color  scarlet,  completely  encircled  by  pairs  of  black  rings, 
with  interspaces  white  in  the  young,  yellow  in  adults;  no  lateral 
spots;  belly  paler  than  the  back;  top  of  head  red,  with  the  first 
black  rings  crossing  the  parietals.  The  pattern  is  formed  by  the 
obliteration  of  the  lateral  portion  of  the  black  borders  of  dorsal 
spots,  and  the  extension  of  their  transverse  portion  entirely  around 
the  body.     The  lateral  spots  have  disappeared. 

This  subspecies  seems  to  be  adopting  burrowing  habits  in  portions 
of  its  range,  and,  as  is  frequent  in  such  cases,  the  head  plates  and 
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The  Mexican  forms  of  Ophibolus  with  rings  are  clcselj  related 
to  this  section.  Mr.  Boulenger  has  indeed  united  all  of  them  with 
annulatuSy  under  the  name  of  0,  mierop holts  Cope,  and  Dr.  Giin- 
ther"  has  done  the  same,  using  the  name  annulaivs. 

The  one  specimen  of  mitropholis^  from  Nicaragua,  which  I 
have  seen,  is  certainly  very  like  gentilis,  and  if  the  southern  forms 
are  to  be  united,  as  stated  above,  gentilis  will  probably  have  to  be 
added,  and  that  name  will  have  priority. 

Hab. —As  here  restricted,  gentilis  ranges  from  Nebraska  to 
western  Louisiana,  Texas  and  northern  Mexico. 

Ophibolni  getnlni  L. 

Coluber  getulus  L.,  Syst.  Nat.,  Ed.  XIl,  382  (1766). 

Size  large  and  stout;  head  not  very  distinct ;  scales  in  21-23 
rows  (occ.  25);  oculars  1-2;  upper  labials  7;  temporals  2-2  (3); 
anterior  chin  shields  longest;  tail  rather  more  than  one-seventh  of 
the  length;  color  black  or  brownish  black;  white  or  yellow  mark- 
ings on  separate  scales,  which  frequently  collect  into  lines  across 
the  back. 

Hab.— The  whole  United  States  south  of  latitude  40*^. 

Key  to  tJie  Subspecies. 

a, — Scales  in  21  or  23  rows: 

Scales  with  yellow  centres,  often  forming  cross-bands, 

1.    0.  g.  sayi. 
Black  with  white  or  yellow  cross-bands,  bifurcating  on  sides, 

0.  ii.  tj^iahiA. 
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does  not  appear  to  me  to  be  more  than  a  melanistic  condition, 
approaches  to  which  occur  in  all  subspecies  of  0.  getulua. 

Hab. — Southern  New  Jersey  to  Florida  and  Louisiana;  chiefly 
in  the  Atlantic  States. 
Opliibolai  getulni  boylii  B.  and  Q. 

Ophibolus  Boylii  B.  and  G.,  I  c,  82  ;  0,  g.  boylii  Cope,  I.  c,  613,  and 
Rep.  Nat.  Mas.,  919 ;  Coronella  getula  (part)  Bonl.,  I.  c,  II,  197 ; 
Lampropeltis  boylii  Van  Den.,  I.  c,  169. 

Smaller  than  0.  g.  sayi;  scales  in  23  rows  (occ.  25);  ventrals 
218-255;  subcaudals  46-60.  The  largest  measurement  given  by 
Mr.  Van  Denburg  is  1,089  mm.  (tail  135). 

The  body  is  black  or  brownish,  with  rings  of  white  or  yellow 
about  two  scales  wide  on  the  back,  which  widen  on  the  sides  until 
they  are  wider  than  the  black  interspaces;  sometimes  the  direction 
of  the  rings  is  oblique,  so  that  on  the  belly  and  even  on  the  back 
the  ends  alternate,  instead  of  meeting;  the  top  of  the  head  is 
black  with  small  light  spots  and  the  snout  is  white  or  yellow.  One 
of  two  living  specimens  lately  received  from  Yuma,  Ariz.,  by 
courtesy  of  Mr.  Herbert  Brown,  has  the  light  bands  only  indicated 
by  white  spots  on  a  few  lateral  scales,  across  the  back  there  being 
no  more  than  a  brown  shade  on  the  deep  black  of  the  body  color; 
the  top  of  the  head  is  wholly  black,  the  lower  labials  white, 
heavily  margined  with  black. 

Hab. — Nevada,  Arizona  and  California. 

Ophibolus  getulni  califomisB  Blainville. 
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Hab. — From  the  District  of  Columbia  to  South  Carolina  and 
west  to  the  Alleghenies.     Not  common. 

OpMbolui  oalligaiter  Harlan. 

Coluber  calligaster  Harl.,  Jour.  Acad.  Phila.,  1827,  359 ;  0.  calligat' 
ter  Cope,  I.  c,  610,  and  Rep.  Nat.  Mas.,  1105 ;  Coronella  caUigatter 
(part)  Boul.,  I.  c,  II,  198. 

Larger  than  rhombomaeulaitis ;  oculars  1-2;  temporals  2-3; 
upper  labials  7 ;  anterior  chin  shields  longest;  scales  in  25  rows; 
ventrals  198-210;  subcaudals  41-65.  Length  1,180  mm.  (twl 
165). 

Body  color  pale  grayish  brown;  a  dorsal  series  of  subquadrate 
blotches,  dark  brown  with  narrow  black  borders,  two  to  three 
scales  long,  eight  to  ten  wide,  somesvhat  emarginate  before  and 
behind;  the  interspaces  are  about  equal  to  the  spots;  a  smaller 
alternating  series  on  the  sides,  which  often  form  irregular  vertical 
bars,  and  a  third  on  the  outer  row  of  scales  and  ends  of  the 
ventrals;  belly  yellowish,  with  or  without  square  black  blotches  on 
the  centre.  The  head  markings  are  sometimes  very  elaborate;  in  a 
beautiful  specimen  formerly  in  the  collection  of  the  Zoological 
Society,  from  Minnesota,  the  top  of  the  head  was  yellowish,  with 
a  brown  baud  across  the  prefrontals;  an  arrow-headed  mark, 
brown  with  a  black  border,  the  base  on  the  frontal  and  apex  just 
behind  the  parietals;  a  brown  spot  on  the  hinder  end  of  the  supra- 
oculars and  a  faint  dark  oblique  streak  behind  the  eye.  Labials 
yellow.     An  elongated  brown  blotch  with  black  border,  on  each 
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fuMid  whh  pntnaU^y  €id»  nasal;  no  loreal;  preooular  usiially 

diiliiiel;  praAxmtab  and  parietab  in  oontact  mth  labiab;  soaks 

amoolh  without  pits;  anal  entire. 

BlllisssM  MElnnuitaM  <A«  Xi  BnywiL 

rrw.  AiiiML  Phila.j  18LJ0,  l&tt  ;  D>pe,  I  c.  5^5,  and  Rep.  Nat.  Mns., 
»21  ;  BouL,  /.  r.,  II,  825;  Stejueger  (fide  La?niiberg),  Prtc.  U,  S. 
Nftl,  Mus,,  1804,  323 

llaxUlaiy  teeth  10-11,  about  equal  in  size;    mandibular  teeth 

It     BckIv  very  aknder,  its  diameter  contained  about  one  hun- 

^iidwi   limei  lu  its   length;    snout   rather    prominent;    head  scales 

Tanable^  of  nine  specimens  which  I  have  examined,  six  have  the 

t  fosed  with  the  prefrontalSy  one  has  a  distinct  internasal 

rddo;  two  havo  the  preooular  fused  with  the  frontal;  in  all 

tihe  kiraal  is  absent  and  the  prefrontals  and  parietab  are  in  oontact 

widi  the  labials;  upper  labials  6;  third  and  fourth  in  orbit,  fifth 

•laigMt;   lower  labials,  6;  post-oculars  2;  temporals  1-1;  2  or  8 

paita  of  chin  shields;  sdUes  smooth  in  19  rowsjventrals  223- 

280;  sobcandals  88-40.    Length  675  mm.  (tail  60). 

Body  color  dlyery  gray,  with  60-70  irregular  dark-blrown  dorsal 

spots  with  blackish  border,  on  the  body  and  about  twelve  on  the 

tiA;  on  the  dorsid  line  the  intenpaces  are  mottled  with  pale  red; 

bdfy  blotched  with  black  which  extends  on  the  sides  and  often 

breaks  into  lateral  spots;  on  the  sides  the  scales  are  finely  punctu- 

lated  with  black;  a  dark  patch  on  the  parietals,  with  a  smaller  one 

on  each  side  of  the  neck;   a  dark  post-ocular  streak:  forepart  of 

head,  chin  and  throat  maculated  with  black. 

Hab  — Known  only  from  Marion  and  Orange  counties,  Florida. 

CASPHOPHIS  Gerv&ls. 

Diet.  d»Hist  Nst..  in,  191  (1849)  ;  Celuta  B.  and  G.,  I,  c,  129;  Car- 
phcphiopi  Cope,  I.  c ,  696,  and  Rep.  Nat.  Mus.,  734  ;  Carphophit 
Baal,  I.  c,  II,  321. 

Maxillary  teeth  smooth,  subequal;  a  loreal;  intemasals  one,  two 
or  absent;  one  nasal;  no  preooular;  scales  smooth,  without  pits,  in 
13  rows;  anal  divided;  size  very  small;  head  flat  and  not  distinct. 

Hab. — ^North  America. 

CAT^hia  am  Bant  Sir. 

Colubtr  afiUBnui  Say,  Jour.  Acad.  Phila.,  IV,  237  (1825) ;  Celuta 
amcBna  B.  and  G.,  I,  c,  129  ;  Celuta  htlena  Kenn.,  Proc.  Acad 
Phila.,  1859.  100 ;  Carphophiopt  amanus  and  C.  vermii  Ck)pe,  L  c, 
596,  597  ;  Carphophi*  amanus  Boal.,  I.  c,  II,  824. 

Head  small  and  fiat;   intemasals  often  absent;   no  preooular, 
6 
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(2); 


the  loreal  entering  the  orbit;  post-ocular  1;  temporals  1-1 
13  rows  of  scales;  ventrals  120-134;  subcaudals  24-36. 

Length  310  mm.  (tail  one-sixth). 

Chestnut  brown  above,  dark  brown  in  adults;  salmon  color 
beneath. 

Western  specimens  usually  have  but  one  temporal  in  the  second 
row,  and  vary  a  trifle  in  the  extension  of  the  belly  color  on  the 
sides;  but  as  the  species  is  a  degraded  and  variable  one,  it  does  not 
seem  nftcessary  to  regard  them  as  distinct. 

Hab. — New  England  to  Kansas  and  southward. 

FABAHCIA  Gray. 

Zool.  Misc.,  68  (1842)  ;  B.  and  G.,  I.  c,  123 ;  Cope,  I.  c,  604,  and  Rep^ 
Nat.  Mus.,  740 ;  Boul.,  L  c.,II,  290. 

Maxillary  teeth  smooth,  subequal;  one  loreal;  one  intemasal^ 
one  nasal  half  divided;  no  preocular;  scales  smooth,  without  pits, 
in  19  rows;  anal  divided;  size  moderately  large;  body  cylindrical 
and  rigid;  head  not  very  distinct. 

Hab. — North  America. 

Faranoia  abaenra  Holbrook. 

Coluber  abacurus  Holb.,  No.  Am.  Herp.,  I,  119,  PI.  23  (1836)  ; 
Farancia  abacura  B.  and  G.,  I.  c,  123 ;  Cope,  I,  c,  604,  and  Rep. 
Nat.  Mas.,  741  ;  Boul.,  I.  c,  11,  291. 

Head  small  and  hardly  distinct  from  the  body;  one  intemasal ; 
one  nasal,  half  divided;  no  preocular,  the  loreal  and  prefrontal 
entering  the  orbit;  post-orbitals  2;  temporals  1-2;  upper  labials 
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Abttitor  «r7throgTaiiimai  Daudin. 

Coluber  erjfthrogrammvi  I>An6.,  Hist.  des.  Rept.,  93,  PI.  83  (1803)  ; 
Abaiior  erythrogrammus  B.  and  G.,  I.  c,  125;  Cope,  I.  c,  603,  and 
Rep.  Nat.  Miis.,  738;  BouL,  I  c,  II,  290. 

Head  scarcely  larger  than  the  body;  two  small  intemasals;  no 
preocular,  the  loreal  and  prefrontal  entering  orbit;  post-oculars 
2;  temporals  1-2;  upper  labials  7;  ventrals  157-185;  subcaudals 
37-55.     Length  980  mm.  (tail  130). 

Bluish  black  above  with  three  longitudinal  red  stripes;  belly 
salmon  color  or  reddish,  with  a  series  of  bluish  black  spots  on  the 
ends  of  the  ventrals;  head  dark,  the  plates  sometimes  with  yellow 
margins;  labials  yellow,  each  with  a  dark  spot. 

Hab. — North  Carolina  to  the  Gulf  coast;  found  once  in  Vir- 
ginia by  Prof.  Cope. 

VntOIKIA"  B.  and  G. 

I.  r.,  127 ;  Cope,  I  c,  599,  and  Rep.  Nat.  Mus.,  1006  :  Bonl.,  I  c,  If, 
286. 

Maxillary  teeth  smooth,  subequal;  a  loreal;  two  intemasals;  two 
nasals;  no  preocular;  scales  smooth,  without  pits,  in  15-17  rows; 
anal  divided;  size  small;  head  distinct. 

Hah. — North  America. 

Scales  in  15  rows;  2  preoculars,  ^ 1.    F.  valeric^. 

Scales  in  17  rows;   1-3  preoculars, 2.    F.  elegans. 

Tirginia  valeriae  B.  and  G. 

I  r.,  127  ;  Cope,  /.  c.  599,  and  Rep.  Nat.  Mas.,  1006  ;  Boul.,  I.  c,  II, 
289. 

Head  scales  normal;  oculars  2-2;  temporals  1-2;  upper  labials 
B:  scales  wide,  iu  15  rows;  ventrals  115-127;  subcaudals  25-37. 
Length  280  mm.  (tail  40). 

Yellowish  or  grayish  brown,  usually  with  small  black  dots  form- 
ing longitudinal  lines;  belly  dull  yellow. 

Hab. — Maryland  west  to  the  Mississippi;  apparently  not  in. 
Texas. 

Tirfinia  elegani  Kennicoti. 

Free.  Acad.  Phila.,  1859,  p.  99  ;  Cope,  I  c,  599,  and  Rep.  Nat.  Mus.,. 
1007  ;  Boul.,  I.  c,  II,  2»9. 

Exactly  like  F.  valerUje,  but  the  scales  are  narrower  and  in  17 
rows  and  the  post-oculars  vary  from  one  to  three. 

•"Prof  Cope  places  Virginia  amon^  the  genera  in  which  the  dorsal  hypapo- 
pbjHes  are  ooniinned  to  the  tail.  Tins  is  certainly  not  the  case  in  one  speci- 
men of   V.  elegant  which  1  have  examined  for  this  character. 
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A  specimen  in  my  collection,  from  Bay  St  Louis,  Miss.,  186 
mm.  long  (tail  27),  has  seven  upper  labials  on  one  side;  ventrals 
117;  subcaudals  29. 

Hab. — Southern  Illinois  to  Texas. 

FICIXIA  Gray. 

Oat.  Snakes,  80  (1849);  Oyalopium  Cope,  L  c,  603,  and  Rep.  Nat. 
Mus.,  947 ;  Ficimia  BouL,  L  c,  II,  270. 

Maxillary  teeth  smooth,  equal;  rostral  enters  between  intemasals 
and  prefrontals,  its  upper  border  projecting;  two  intemasals;  one 
nasal,  half  divided,  its  anterior  portion  usually  fused  with  the  first 
labial;  no  loreal;  one  preocular;  scales  smooth,  with  pits,  in  17 
rows;  anal  divided;  size  moderate;  head  not  very  distinct. 

Hab. — Southwestern  United  States  and  Mexico. 

Pioimia  oana  Cope. 

Oyalopium  canum  Cope,  Proc.  Acad.  Phila.,  I860,  p.  248;  I.  c,  603, 
and  Rep.  Nat.  Mus.,  947  ;    F,  cana  Boul.,  I.  c,  II,  272. 

Rostral  pointed  behind,  not  in  contact  with  the  frontal;  inter- 
nasals  small;  nasal  fused  with  the  first  labial,  with  a  groove  down- 
ward and  backward  from  the  nostril ;  no  loreal,  prefrontals  reaching 
labials;  oculars  1-2;  temporals  1-2;  upper  labials  7;  scales  in  17 
rows;  ventrals  130-131;  subcaudals  28.  Length  about  205  mm. 
(tail  28). 

Reddish   or   yellowish,    with    brown,    dark-edged   cross-bands. 
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Pfaoedar  toodiiiig  nasal;  blaek  oron-bands  on  back,  > 

1.  C.  epk^apiem* 
Preoentar  not  tonditng  nasal;  black  nngs  around  body, 

2.   (7.  emccu»0 
JM  laa— Itsii  tfihipn^ioiii  Cope. 

Proc  Acad^  Fblla.,  1875,  85 ;  I  c,  594 ;  Rep.  Nat.  Mas.,  IN^l ;  Bonl.; 
2.  c,  11,  ai8. 

Headsman  with  prominent  snout;  scales  in  13  rows;  rostra]  justr 
leaebes  the  prefrontals;  nasal  elongated  and  touching  the  pre- 
oookr;  oculars  1-2;  temporals  1-1;  upper  labials  7;  ventrals 
109-118;  subcaudals  22-^8.    Length  235  mm.  (tail  30). 

Ydlowor  red  with  a  series  of  black  cross-bands,  tbe  ends  of 
wUdi  are  rounded;  on  the  tail  they  nearly  form  rings;  the  inter- 
^aoes  are  quite  as  wide  as  the  bands;  beUy  white;  top  of  head 
black;  snout  red. 

Bbb. — Nevada  and  Arizona;  probably  southern  California. 

Pfeoc  Acad.  Phila.,  1861.  803.;  (X  •tram^iMtM  ein6iu$  Oope,  h  e.,  691 ; 

0.  $iramineu$  (psrt)  Bool.,  I,  c,  II,  278 ;  C.  einchu  Cope,  Rep. 
Nat.  Hus.,  053. 

Yery  similar  to  (7.  q>hippieust  but  the  nasal  is  separated  from 
tihe  praooular  by  the  prefrontals,. which  reach  the  Isbials.  Color 
laddUh "white;  body  completely  encirded  by  black  rii^gs  which  are 
narrower  on  the  beUy. 

*  Bat  three  specimens  are  kQowii,  and  the  full  value  of  the  char- 
acters are  in  doubt. 

Hab. — Lower  California  and  southern  Arizona. 
CEXOPHOBA  Cope. 

Proc.  Acad.  Phila.,  1860.  244 ;  I.  c.  603,  and  Rep.  Nat.  Mus.,  928  ; 
Bool.,  I.  c,  II,  213 ;  Rhinostoma  B.  and  G.,  I.  c,  118. 

Maxillary  teeth  smooth,  longer  behind,  no  interspace;  a  loreal; 
one  or  two  preoculars;  one  nasal,  sometimes  divided;  rostral 
slightly  projecting;  scales  smooth,  with  pits,  in  19  rows;  aual 
entire;  size  moderate;  head  not  distinct. 

Hab. — North  America. 
CtBopKora  ooeeinea  Blamenbach. 

Coluber  coccineus  Blum.,  Voigt's  Ma^.  of  Phys.,  1788,  11,  PI.  1 ;  Mi- 
noiioma  coeeinea  B.  and  G.,  I.  c,  118  ;  Cemophora  coccinea  Cope, 

1.  c,  602,  and  Rep.  Nat.  Mus.,  928 ;  Boul.,  I.  c,  II,  214. 

Body  slender;  head  not  distinct;  snout  projecting;  eye  small; 
one  nasal,  half  divided  or  double;  loreal  small;  oculars  1   (2)-2 
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(I);  temporals  1  (2)-2;  apper  labials  6  or  7;  scales  in  19  rows; 
veDtrals  156-188;  subcaudals  35-45.     Length  560  ram.  (tail  80). 

Back  scarlet,  crossed  by  pairs  of  black  bands,  each  pair  enclos- 
ing a  whitish  or  yellow  one  about  three  scales  wide;  most  scales  in 
the  yellow  band  are  dotted  with  black;  belly  yellowish,  un- 
marked; top  of  head  red  or  yellow,  with  a  black  bar  between  the 
orbits. 

Hab. — South  Carolina  and  Florida,  west  to  the  Mississippi. 

SHINOCHILUS  B.  and  G. 

l.  c,  120 ;  Cope,  L  c,  60>,  and  Rep.  Nat.  Mas.,  930 ;  Boul.,  I  c,  U, 
212. 

Maxillary  teeth  smooth,  increasing  posteriorly,  no  interspaoe; 
one  loreal;  one  or  two  preoculars;  two  intemasals;  two  nasals; 
rostral  somewhat  projecting;  scales  smooth,  with  pits,  in  17-23 
rows;  anal  entire;  subcaudals  usually  entire;  size  medium;  head 
slightly  distinct. 

Hab. — North  and  South  America. 

Bhinoohilni  leoontii  B.  and  G. 

I  r.,  120  ;  Cope,  I.  c,  606,  and  Rep.  Nat.  Mas.,  931 ;  BouL,  I  c,  II, 
212;  VanDeu.,  I.e.,  174. 

Body  moderately  stout;  head  scales  normal;  one  large  pre- 
ocular,  occasionally  with  a  small  one  below;  two  post-oculars;  tem- 
porals 2-3  (one  in  my  collection  has  a  small  additional  temporal 
in  the  first  row  on  one  side);  upper  labials  8;  scales  in  23  rows; 
ventralji  180-212;  subL-iiudals  4')- 55,  not  divided.     The  largest  I 
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irith  black.  A  second  specimen  is  very  similar  in  color,  but  the 
blai^k  on  the  ends  of  the  ventrak  often  runs  up  on  the  scales  to 
about  the  fourth  row. 

According  to  Mr.  Van  Denburg,  the  spots  on  the  back,  which 
ordinarily  are  red,  are  at  times  white,  but  I  have  never  myself 
aeea  such  a  specimen. 

Hab.  —Southwestern  Kansas  and  western  Texas  to  California. 

HTPSIOLEKA  Cope. 

Proc.  Acad.  Phila.,  1860,  346 ;  I.  c,  617,  and  Rep.  Nat.  Mua.,  952 ; 
Boul.,  I  c.  II.  208. 

Posterior  maxillary  teeth  strongly  enlarged,  smooth,  diacran- 
terian;  one  loreal;  two  intemasals;  two  nasals;  vertical,  elliptical 
pupil;  scales  smooth,  with  pits,  in  19-21  rows;  anal  divided;  size 
medium  to  small ;  head  distinct. 

Hab. — ^North  and  Central  America. 
Hjpsiglena  oohrorhynoha  Cope. 

Proc.  Acad.  Phila..  1860.  p.  246  ;  I.  c,  617,  and  Rep.  Nat.  Mus..  953 ; 
Boul..  I.  c.  II,  209 ;  //.  ehlorophaa,  H.  ochrorhyncha  and  B. 
texana  Stej.,  No.  Am.  Fauna,  No.  7. 205. 

Size  small;  body  round;  head  distinct;  head  plates  normal;  2 
nasals;  1  loreal;  1  large  preocular,  with  usually  a  small  one  below 
it;  post-oculars  2;  labials  8;  temporals  1-2;  scales  in  21  rows; 
ventraU  168-187;  subcaudals  40-55. 

Length  320  mm.  (tail  60). 

Gray  or  yellowish,  with  a  dorsal  series  of  dark-brown  blotches 
and  two  alternating  series  on  each  side;  a  dark  stripe  through 
each  eye,  running  back  to  the  nape,  and  a  median  one  between 
them;  upper  surface  of  head  and  labials  faintly  dotted  with 
brown;  belly  white. 

The  convexity  of  the '  head  attributed  to  //.  texana  Stejn. 
appears  to  me  abnormal,  and  the  difference  in  the  lateral  head 
stripe  is  trivial. 

Hab. — Texas  to  southern  California;  northern  Mexico. 

KHADINEA  Coik. 

Proc.  Acad.  Phila.,  1863,  100,  and  Lromicus,  I  c,  C18  :  Lioj^his 
(part)  and  Rhadinea  Boul.,  l.  c.  II,  127  and  160  ;  Rhadinea  Cope, 
Rep.  Nat.  Mus.,  754. 

Posterior  maxillary  teeth  slightly  lengthened,  smooth,  sometimes 

a  :*light  interspace ;  one  loreal;  one  preocular;  two  intemasals;  two 
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nasals;  scales  smooth,  without  pits,  in  15-21  rows;  anal  divided; 
size  very  small ;  head  distinct. 

Hab. — North  and  South  America. 

Bhadinea  flayilata  Cope. 

Dromicits  flavUatus  Cope,  Proc.  Acad.  Phila.,  1871,  p.  282,  and  I.  c, 
618  ;  Liophis  flavilatus  Boul.,  I.  c,  II,  143 ;  Bhadinea  flavUata 
Cope,  Trans.  Am.  Phil.  Soc,  XVIII,  202  (1895),  and  Rep.  Nat. 
Mus.,  759. 

Head  slightly  distinct;  maxillary  teeth  12-13,  the  last  twa 
enlarged  and  separated  from  the  others  by  a  slight  interval ;  man- 
dibular teeth  17,  subequal;  head  plates  normal;  loreal  obliquely 
quadrangular;  nasal  indistinctly  divided  above  and  below  the 
nostril;  one  large  preocular;  two  post-oculars,  the  lower  one  small; 
temporals  1-2;  upper  labials  7;  lower  labials  8;  posterior  chin 
shields  longest  and  separated  behind;  scales  in  17  rows,  smooth, 
without  pits;  ventrals  126-129;  subcaudals  66-77. 

Length  270  ram.  (tail  77). 

Reddish  brown  above,  somewhat  lustrous  in  life,  each  scale 
finely  dotted  with  dark  brown ;  belly  b'ght  yellow,  invading  the 
edges  of  the  two  outer  rows  of  scales;  top  of  head  a  little  darker 
than  the  back  and  indistinctly  verraiculated  with  light  brown;  a 
faint  dark  band  from  the  rostral  to  the  temporals,  slightly  bordered 
above  with  yellow  and  below  with  black;  labials  colored  like  the 
ventrals,  the  upper  ones  slightly  spotted  with  dark  brown.  The 
foregoing  description  is  taken  from  two  living  specimens,  one  from 
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oecukmally  a  small  poBl-naial  b^ow;  scales  keeled,  with  two  ^ts, 
in  23-25  rows;  anal  divided. 

Hab. — Norcli  America. 

The  "sand  snakes/'  '*  hog-uosed  snake^p''  or  "blowing 
viperSy*'  as  they  aie  varioutly  called,  htb  able  tu  expand  and  flatten 
the  anterior  portion  of  the  body  when  alarmed,  and  thereby  to 
assume  a  thxeatening  aspect,  m  in  the  cobras,  but  they  are  abso- 
lutely harmless. 

Key  to  the  Species. 

a. — ^Bostral  narrower  than  space  between  eyes: 
No  soaks  between  piefrcaitab;  size  largeri 

1.  jr.  phOyrhmm. 
Prefrc^tab  separated  by  scales;^  size  smaller,      2.  B.  ebnm^ 
b. — ^Bostnd  as  broad  as  space  between  eyes: 

Pr^Erontals  and  intemasals  separated  by  scales, 

3.  H.  naeieua^ 


fitt^i^imas  latraiUe. 

k  e.  88 :  JET.  pUUifrMiai.  K  c^gnatui,  K  niger  and  K  atmode$  B. 
and  O^  I.  c,  51-57;  ApMyrAinui  Cope«  I.  e.,  648,  and  Bep.  Nat. 
Mqs.,  761 ;  Bonl.,  L  c.,  U,  154. 

Largest  of  the  genns;  maxillary  teeth  11-12,  the  last  two  much 
enlarged  and  separated  by  a  wide  interval;  1,  sometimes  2,  small 
asyn^oiis  plates  behind  the  rostral,  separating  intemasals;  usually 
without  small  plates  between  the  prefrontals;  frontal  a  little  longer 
than  broad;  9-11  scales  in  the  orbital  ring,  in  addition  to  the 
supraoculars;  upper  labials  8  (9);  temporals  4  (3)-5;  1  pair  of 
chin  shields;  scales  usually  in  25  rows  (occ.  23);  ventrals  120- 
150;  subcaudals  37-60.     Length  810  mm.  (tail  153). 

Color  variable,  sometimes  entirely  black  above;  usually  brown, 
reddish  brown  or  yellow,  with  a  dorsal  series  of  dark  brown  or 
black  spots,  separated  by  narrow  interspaces,  one  and  a  half  or 
two  scales  wide ;  a  lateral  alternating  series  of  small  dark  blotches, 
and  sometimes  traces  of  a  third;  belly  greenish  white,  yellowish 
or  reddish,  often  clouded  with  dusky;  two  dark  blotches  on  the 
nape,  a  band  across  the  prefrontals  and  an  oblique  streak  behind 
the  eye. 

Hab. — New  Jersey  west  to  the  Missouri  river,  and  south  to 
Florida  and  Texas. 
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Heterodon  simoi  L. 

Coluber  svnus  L.,  Syst.  Nat.,  Ed.  XII,  375  ;  H.  simus  B.  and  G.,  I.  c, 
59  ;  Cope.  I.  c,  643,  and  Rep.  Nat.  Mus.,  770;  Boul.,  I.  c,  II,  156. 

Smaller  than ^toyr^inod ;  snout  moderate;  maxillary  teeth  10- 
11;  3  to  9  scales,  in  addition  to  the  azygous  plate  separating  the 
internasals  and  prefrontals;  frequently  a  small  subpost-nasal; 
frontal  as  broad  as  long;  10-11  scales  in  orbital  ring;  labials  8; 
temporals  small ;  1  pair  of  chin  shields;  scales  in  25  rows  (rarely 
27);  veutrals  114-134;  subcaudals  30-55.  Length  490  mm. 
(tail  90). 

Color  usually  grayish  or  yellowish  brown,  with  the  dorsal  series 
of  spots  blackish  brown,  separated  by  narrow  interspaces  usually 
tinged  with  yellow ;  one  or  two  series  of  small  blackish  blotches  on 
the  sides;  belly  white  or  yellow,  more  or  less  cbuded  with  diisky; 
two  dark  blotches  on  the  nape,  parietals  blackish,  the  bar  on  pre- 
frontals and  post-ocular  streak  present.  In  some  color  phases  this 
form  resembles  both  of  the  other  s[)ecies;  but  may  always  be  known 
from  platyrhinus  by  the  small  plates  behind  the  rostral  being  from 
4-10,  instead  of  one  or  two;  and  from  nasieiia  by  the  presence  of 
two  more  scale  rows  and  a  much  lighter  abdomen. 

Hab. — Greorgia  and  Florida  to  the  Mississippi. 

Heterodon  naaions  B.  and  G. 

I.  C.J  61 ;  n.  n.  nasicus  and  //.  n.  Kennerlyi,  Ck>pe,  I.  c,  644,  and 
Rep.  Nat.  Mus.,  772,  773;  II,  nasicua  Boul.,  I.  c,  II,  156. 

Snout  very  short  and  much  recurved  ;  maxillary  teeth  8-10; 

azygous  plates  iisa  lu  sifnaSt  sometimes  20  or  more;  10-11  scales  lu 
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TBIMOBPHODOH  Cope. 

Proc  Acad.  Phila.,  1861,  297  ;  I.  c„  678,  and  Rep.  Nat.  Mas.,  1101  ; 
Boul.,  I.  c,  III,  53. 

Poeterior  maxillary  teeth  elongated,  grooved  and  separated  by  an 
interval;  anterior  teeth  elongated;  2  loreals;  1  or  2  preoculars;  2 
intemasals;  2  nasals;  pupil  vertical;  scales  smooth,  with  pits,  in 
21—27  rows;  anal  divided;  size  medium. 
,   Hab. — ^North  America  and  Mexico. 
Trimorphodon  iTrophanes  Cope. 

I  c,  297  ;  I.  c,  679,  and  Rep.  Nat.  Mas.,  1102  ;  Boul.,  I.  c,  III,  56. 

Seven  maxillary  teeth;  head  distinct;  head  plates  normal;  2 
loreals,  one  in  front  of  the  other;  2  preoculars,  usually  a  small 
«ubocular;  3  post-oculars;  labials  9;  scales  in  21  rows;  ventrals 
236;  subcaudals  70.     Length  710  mm.  (tail  110). 

Light  gray;  deep  brown  spots,  in  pairs,  on  the  back  (21  pairs  in 
the  type  specimen);  an  irregular  series  of  lateral  spots;  belly 
white,  with  small  dark  spots  on  the  ends  of  some  ventrals;  head 
light  gray,  banded  with  darker. 

Hab. — Arizona  and  Lower  California. 

8IB0H  Fitzinger. 

Neae  Claas  Rept,  29  (1826) ;  Cope,  I.  c„  670,  and  Rep.  Nat.  Mus.,  1106; 
Leptodira  (part)  Boul.,  I.  c,  III,  88. 

Po:?terior  maxillary  teeth  elongated,  grooved  and  separated  by 
an  interjjpace;  1  loreal;  1  to  3  preoculars;  2  nasals;  2  intemasals; 
pupil  vertical;  scales  smooth,  with  pits,  in  19-25  rows;  anal 
<iivi(l(xl;  size  moderate. 

Hab. — North  and  South  America. 

Cope  appears  to  be  justified  in  separating  the  American  species 
with  divided  anal,  from  the  Asiatic  with  single  anal;  Leptod'ira 
Ounther  having  include<l  both,  an  arrangement  which  is  followed 
by  Boulenger. 

Sibon  teptentrionaUs  Kcimicott 

Dip$a$  septenirionalia  Kenn..  U.  S.  Mex.  Bound.  Surv.,  II,  16,  PI.  8, 
fig.  I  ;  Sibofi  sepUntrionnle  Cope,  I.  c,  078,  and  Rep.  Nat.  Mus.. 
1107  ;  Leptodira  septenfrionalis  Boul.,  I.  r.,  Ill,  93. 

Head  very  distinct;  body  tapering;  head  scales  normal;  3 
preoculars,  the  lower  one  very  small;  post-oculars  2;  temporals 
1-2;  labials  8;  scales  in  21-23  rows;  ventrals  194;  subcaudals 
f).>-72.     Length  T-jO  mm.  (tail  about  one-fifth). 


92  PROCEEDINGS   OF   THE  ACADEMY  OF  [Jan.y 

Grayish  or  yellow  above,  with  dark-brown  saddle-shaped  spots, 
six  or  eight  scales  long  and  nearly  reaching  the  ventrals;  belly 
yellowish;  top  of  head  and  part  of  the  upper  labials  light  browft 
with  blackish  markings;  an  indistinct  pale  band  across  the  nape. 

Hab. — Texas  to  Arizona;  northern  Mexico. 

EBTTHB0LAMFEU8  Wagler. 

Syst.  Amph.,  137(1830)  ;  Cope,  I,  c,  676  ;  Boul.,  I.  c,  HI,  199  ;  Conio- 
phancs  Cope,  Rep.  Nat.  Mas.,  1096. 

Posterior  maxillary  teeth  elongated,  grooved  and  separated  by 
an  interspace;  1  loreal;  1  or  2  preoculars;  2  nasals;  pupil  round; 
scales  smooth,  without  pits,  in  15-25  rows;  anal  divided;  size 
moderate. 

Hab. — North  and  South  America. 

Erythrolamprns  imperialis  Baird. 

TcBniophis  imperialis  Biird,  U.  S.  Mex.  Bound.  Surv.,  II.  23,  PL  XIX* 
fisj.  1  ;  B.  imperialia  Cope,  I.  c.  676 ;  Boul.,  I,  c,  III,  206  ;  Conio' 
phanes  imperialis  Cope,  Rep.  Nat.  Mas.,  1097. 

Head  not  very  distinct;  size  small;  head  shields  normal;  2 
nasals;  1  loreal;  oculars  1-2;  temporals  1-2;  upper  labials  8  (7); 
scales  in  19  rows;  ventrals  120-143;  subcaudals  67-94.  Length 
about  410  mm.  (tail  160). 

Light  brown,  with  a  blackish  vertebral  stripe,  and  one  on  each 
side;  scales  below  the  lateral  stripes  pale  brown;  a  yellow  line  with 
black  edges  from  nostril  to  temporals;  upper  labials  whitish,  dotted 
with  black;  belly  reddiah,  somctimea  with  black  duta. 
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«. — ^Upper  kbiab  7t 

oV — ^A  yellow  orirliite  colUur  on  mtpe: 

▲  black  band  behiod  ccdiar;  irenttah  Um  than  168» 

1.  21  eortmoto. 
;  Bladi:  dots  bdiind  collar;  ventrah  more  than  167, 

i^. — ^No  collar  <ni  nape;  head  bhel^      •    •    8.  21 
».-Upper  labials  6 4.  21 

^fimlQla  wnriati  B.  tod  O. 

k  e.,  131 :  Oopb  I.  A,  508^  and  Rep.  Nat  Has.,  1114 ;  Emdhwanium 
e^rmMmm  BooL,  III,  8ia 

Blae  small  and  ilender;  head  not  distinet;  head  plates  normal; 
no  Ideal;  posterior  nasal  in  contact  with  pxtocolar;  oculais  1-2; 
leinp(»als  1-1  (2);  upper  lalnals  7;  scales  in  15  rows;  ventrals 
188-168;  sabcandab  85-^.    Length  220  mm.  (tail  85). 

Beddidi  Inown  i^Myve;  beUy  whitish;  top  of  head  dark  brown 
widi  a  yellow  cross-band  bi^nd  the  periods,  bordered  behind  by 
A  Mack  one  two  scales  wide. 

Hab.— Ooli  Stales;  Oeorgia  to  Bfississip]^. 


Pioe.  U.  &  Nat.  Mns.,  1806^  117. 

Size  rather  larger;  post-nasal  almost  separated  from  the  pre- 
•ocular  by  the  prefrontal;  ventrals  167-181;  subcaudals  58-65. 
Length  365  mm.  (tail  82).  Much  resembliDg  T.  coronata,  but 
with  a  more  slender  body,  a  longer  tail  and  a  greater  number  of 
ventrals  and  subcaudals.  The  only  specimens  known  have  been 
more  than  twenty  years  in  spirits,  but  from  Mr.  Stejoeger*8  descrip- 
tion the  color  must  have  been  like  caronata,  but  the  collar  was 
bordered  behind  by  black  dots  in  place  of  a  band. 

Hab.  —Seven  S|iecimen8  known,  all  from  Fresno,  California. 

TftstiUa  nigriMps  Kennlcott 

Proc.  Acad.  PhUa.,  1860,  328;  Cope,  I  c,  598,  and  Rep.  Nat.  Mas., 
1113 ;  H.  planic€p$  (part)  Boul.,  I.  c.  III,  226. 

Size  small;  post-nasal  usually  in  contact  with  preocular;  oculars 
1-1  (2);  temporals  1-1;  upper  labials  7;  scales  in  15  rows; 
ventrals  121-168;  subcaudals  42-66.  Length  275  mm.  (tail  one- 
fifth). 

Yellowish  biown  above;  white  underneath;  top  of  head  blackish 
brown;  no  collar. 
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"  Mr.  Boulenger  considers  this  form  identical  with  Coluber  plant' 

ceps  Blain. ;  the  type  of  that  species,  however,  came  from  Lower 

California,  and  there  is  no  proof  that  nigriceps  extends  west  even 

to  California  proper.     Van  Denburg  does  not  mention  it  [as  an 

inhabitant  of  the  State,  and  the  evidence  of  its  'presence  [even  in 

Arizona  is  not  of  the  best. 

Hah. — Texas  and  New  Mexico;  possibly  Arizona. 

TantUla  gracilis  B.  and  6. 

I.  c,   132 ;   Cope,  I.  c,  598,  and  Rep.  Nat.  Mus.,  1111 ;    II.  gracilU 
Bonl.,  I.  c,  III,  228. 

Size  small;  post-nasal  occasionally  separated  from  preocular  by 
prefrontal;  oculars  1-1;  temporals  1-1;  upper  labials  6;  15  rows 
of  scales;  ventrals  112-137;  subcaudals  41-51.  Length  215^ 
mm.  (tail  43). 

Reddish  or  greenish  brown  above,  some  scales  speckled  with 
darker;  belly  salmon  color  in  life;  top  of  head  dark  brown; 
labials  yellowish  brown.  Through  the  courtesy  of  Mr.  Julius 
Hurter,  of  St.  Louis,  the  Zoological  Society  has  lately  received 
five  living  specimens  of  this  little  snake,  taken  by  him  in  Jefferson 
county,  Mo. 

Hab — Missouri  to  Texas. 

ELAP8  Schneider. 

Hist.  Amph.,  II,  289  (1801);  B.  and  G.,  I.  c,  21 ;  Cope,  I.  c,  679,  and 
Rep.  Nat.  Mas.,  1119 ;  Bonl.,  l.  c..  Ill,  411. 
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SDOut  black;  parietals  yellow;  first  wide  ring  black, 

1.  E,  fulvius. 
Snout  and  panetals  black;  firet  wide  ring  red,     2.  E,  euryxanthiis, 

SUpt  folTiu  L. 

Coluber fultim  L.,  Sjst.  Nat.,  Ed.  XII,  381 ;  Elaps fulvius^,  tenere 
and  E.  trislU  B.  and  G.,  I.  c,  21-23;  E,  fulvius  and  E.  distana 
Cope,  I.  c.  680.  681,  and  Rep.  Nat.  Mus.,  1120,  1123;  E.  fulvius 
(pitrt)  BouL,  I,  c  ,  III,  422;  £,  fulvius  Stej.,  Rep.  U.  S.  Nat.  Mas., 
ltJ»3,  359. 

Rostral  small,  not  extending  between  the  intemasals,  which  are 
rather  small;  oculars  1-2;  temporals  1-1  (2);  upper  labials  7, 
third  largest;  ventrals  203-237;  subcaudals  25-45.  The  largest 
I  have  seen,  measured  930  mm.  (tail  70). 

There  are  11-17  black  rings  from  seven  to  ten  scales  long,  and 
the  same  number  of  red  ones  from  8-12  scales  long  on  the  bodj; 
the  black  ones  are  bordered  before  and  behind  by  yellow  rings, 
one  or  two  scales  long;  many  scales  in  the  red  rings  are  mottled 
with  black;  there  are  three  or  four  black  and  an  equal  number  of 
yellow  rings  on  the  tail,  but  no  red.  Top  of  the  head  in  advance 
of  the  parietals  is  black,  followed  by  a  yellow- ring  extending  to 
the  angle  of  the  mouth ;  then  a  black  one  5—8  scales  long.  Ex- 
amples are  said  to  be  found  in  Florida  with  the  black  rings  much 
narrowed,  and  the  snout  red  instead  of  black.  These  are  referred 
by  Prof.  Cope  to  E.  distayis  Kenn.,  the  typo  of  which  was  from 
Chihuahua.  Such  specimens  must  iu  any  event  be  very  rare,  for 
the  Zoological  Society  has  received  more  than  eighty  Elaps  from 
Florida,  not  one  of  which  has  exhibited  the  characters  of  distans. 

Hah. — South  Carolina  to  western  Texas  and  up  the  Mississippi 
valley,  occasionally  to  southern  Ohio;  northern  Mexico. 

Elaps  eaiyzanthns  Kennicott. 

Proe.  Acad.  Phila.,  1860,337;  Cope,  I.  c,  681,  and  Rep.  Nat.  Mus., 
1125;  Boul.,  /.  c,  III,  415;  Stej.,  I,  c,  363. 

This  little-known  species  closely  resembles  E,  fulvius;  the  rostral 
is  produced  posteriorly  and  extends  slightly  between  the  internasals; 
the  frontal  is  very  small ;  the  black  of  the  snout  extends  back  over 
the  parietals  and  i^  followed  by  a  yellow  ring,  then  by  a  wide  red 
one;  the  red  rings  do  not  show  black  mottling  on  the  scales.  Ven- 
trals 2ir)~241 ;  subcaudals  21-29. 

Hab. — Central  and  southern  Arizona;  northern  Mexico. 
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VIPBRID-aS. 

Key  to  the  Oenera, ' 

a. — ^No  rattle, Ancistrodon. 

b. — A  rattle: 

Top  of  head  with  large  plates, Sistrurus. 

Top  of  head  with  small  scales, Crotalus. 

AKCI8TR0D0H  BeauvaU. 

Trans.  Amer.  Phil.  Soc.,  IV,  381  (1799);  AgkUtrodon  and  ToxicophU 
B.  and  G.,  I.  c,  17-19  ;  Ancistrodon  Cope,  I.  c,  691,  and  Rep.  Nat. 
Mus.,  181 ;  Boul.,  L  c,  III,  519. 

A  pair  of  large  erectable,  perforated  poison  fangs  in  front  of 
upper  jaw;  no  other  maxillary  teeth;  a  pit  between  the  eye  and 
the  nostril;  no  rattle;  top  of  head  covered  with  large  plates;  scales 
keeled,  with  pits,  in  21-27  rows;  anal  entire;  subcaudals  single  or 
double,  or  both;  size  large  to  medium. 

Hab. — Asia,  North  and  Central  America. 

Key  to  the  Specks  of  the  United  States. 

No  loreal  plate;  a  pair  of  post-parietals,      .     .     1.  A,  piseivorus. 
A  loreal  plate;  no  post-parietals, 2,  A,  contortrix. 

Anolstrodon  pisoivorns  Lac<^p6dc. 

Crotalus  piscivorus  Lacep.,  Serp.,  II,  130  and  424  (1789);  Toxicophis 
piscivorus  And  T.  pugnax^.  and  G.,  I.  c,  19,  20  ;  A.  piscivorus  Ck>pe, 
L  c,  683,  and  Rep.  Nat.  Mus.,  1133 ;  Boul.,  I  c,  III,  520  ;  Stej.,  I.  c, 
406. 

Size  large;  body  very  stout;    tail  short,   from   one-seventh  to 
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blackish  brown ;  an  oblique  streak  behind  the  eye  and  a  yellowish 
white  band  on  the  upper  labials. 

Hab. — North  Carolina  and  Florida,  through  the  Gulf  States  to 
Texas;  up  the  Mississippi  valley,  occasionally  to  Illinois. 

The  name  **  water  moccasin,"  properly  belonging  to  this  species, 
is  often  wrongly  applied  to  large,  dark  individuals  belonging  to 
Tropidonattu ;  but  the  shape  of  the  head,  the  presence  of  the  loreal 
pit,  and  the  sharply  tapering  tail,  easily  distinguish  it. 

Ajwistrodoii  ooatortriz  L. 

Boa  contortrix  L.  Syst.  Nat.,  Ed.  XII,  373 ;  AgkUtrodon  contortrix 
B.  and  G.,  l.  c,  1« :  Stej.»  U  c,  401 ;  Ancistrodon  contortrix  Cope* 
I.  c,  683,  and  Rep.  Nat.  Mus.,  1135  ;  BouL  I  c,  III,  532. 

Smaller  and  less  stout  than  A,  piscivorus;  no  post-parietal  plates; 
loreal  present;  eye  entirely  separated  from  labials  by  the  sub- 
oculars;  upper  labials  8  (occ.  7);  scales  in  23  rows  (rarely  25); 
ventrals  145-155;  subcaudals  81-52,  some  of  the  anterior  ones 
usually  undivided.  A  large  specimen  from  Pennsylvania  measures 
1,000  mm.  (tail  130). 

Body  color  peculiar  yellowish  pink,  often  pale  drab,  crossed  by 
irregular  brownish  red  bands  with  darker  borders,  wider  and  often 
vith  pale  centres  on  the  sides;  a  series  of  small  circular  brownish 
red  spots  on  outer  rows  and  ends  of  the  ventrals,  anteriorly  these 
are  mostly  on  the  ventrals;  belly  yellowish  or  pink,  sometimes 
maculated  with  darker;  chin  and  throat  yellowish  white;  sides  of 
head  cream  color;  top  often  bright  copper,  whence  the  name 
**  copperhead.'*  In  life,  the  markings  vary  greatly  in  outline  and 
richness  of  color. 

Ilab.  —  Massachusetts  south  to  Florida;  west  to  Illinois,  Okla- 
homa and  central  Texas. 

8ISTBUBUS  Garman. 

No.  Amer.  Rept.,  110  (1883);  Crotalophorus  B.  and  G.,  I.  c,  11  ; 
Cope,  /.  c,  684;  Sittrurm,  BouL,  I  c,  III.,  569;  Stej.,  I.  c,  410; 
Cope,  Kep.  Nat.  Mus.,  1140. 

A  pair  of  large  erectable,  perforated  poison  fangs  in  front  of 
upper  jaw  :  no  other  maxillary  teeth;  loreal  pit  and  rattle  present; 
top  of  head  covered  with  large  plates;  scales  keeled,  with  pits,  in 
21-25  rows;  anal  and  subcaudals  not  divided;  sizes  small  to 
me<lium. 

Hab. — North  America  and  Mexico. 
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Poet- nasal  in  contact  with  preocular;  the  light  line  to  angle  of 
^  mouth  b^n  at  nostril, 1.  S,  ecUenaius, 

Post-nasal  separated  from  preocular,  bj  loreal;  light  line  to  angle 
of  mouth  begins  at  the  eve, 2,  S.  mUiarius, 

Sistmnii  oatenatas  R&finesque. 

Crotalinus  eatenatus  Bat.,  Amer.  Monthly  Mag.,  1818,  p.  41. 

Short  and  stout;  tail  about  one-ninth  of  length;  rattle  small; 
head  plates  normal;  there  is  no  large  loreal,  and  the  upper  pre- 
ocular is  in  contact  with  the  poet-nasal;  occasionally  the  anterior 
end  of  the  preocular  is  cutoff,  forming  a  small  upper  loreal;  scales 
in  23-27  rows,  one  or  two  of  the  outer  smooth;  ventrals  135-157; 
subcaudak  17--34. 

The  color  is  gray,  brown  or  even  black,  with  seven  series  of 
blotches  on  the  back;  the  dorsal  series  dark  brown  with  a  narrow 
light  border,  anteriorly  often  crescent-shaped,  posteriorly  becoming 
subcircular;  the  second  series  roundish  and  indistinct,  more  or  less 
alternating  with  the  dorsals;  third,  vertically  elongated,  colored 
like  the  dorsals  and  opposite  to  them ;  fourth  small  and  on  the 
outer  rows  and  ends  of  the  ventrals;  belly  yellowish,  more  or  less 
marked  with  black.  Top  of  head  with  a  light  band  across  tie 
anterior  end  of  frontal ;  two  dark  bands  running  back  from  the 
supraoculars  to  the  first  dorsal  spot,  and  a  dark  spot  between  them 
on  the  parietals  and  frontal ;  a  dark  oblique  streak  behind  the  eye 
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Atnatms  wlautu  Baflneeqne. 


I  0.,  41 ;  Oroiahpkorui  ierg&minui  and  O.  Kirtlandii  B.  and  G., 
Uc,  14,  16.  O,  e.  caUnatuB  Cope,  2.  e.,  085 ;  iSiftrtirua  catenaiuB 
(part)  BcmL,  I.  e.,  in.  570 ;  5.  eaUntOut  Stiff.,  I.  e.,  411 ;  5.  e.  eate- 
MUM  Cope.  R«p.  Nat.  Moa.,  114^ 

In  thia  northem  raoe^  the  scale  rows  are  usuallj  25,  bat  ooca- 
aknudly  23  or  27;  the  dorsal  spots  lure  larger  and  fewer  in  number 
than  m  eonaors,  being  generally  from  37-41  in  number,  of  which 
&-6  are  on  tibe  tail,  bat  an  occasional  Sample  has  them  as  numer- 
ooa  as  in  tibe  southern  form.  No.  7,241  Academy  colL  is  a 
taimaku  from  Fort  fiiley,  Kans.,  with  27  rows  of  scHEdes  and  44 
dorsal  blotches,  of  which  9  are  on  the  tail«  leaving  the  number  of 
body  qpots  about  aa  they  should  be.  No.  7,240  has  also  27  rows, 
and  only  37  spots,  with  a  black  belly.  Nos.  7,243-44  are  two 
interesting  specimens,  collected  together  in  Michigan;  the  former 
has  23  rows  and  37  spots  and  the  belly  is  immaculate  yellow;  the 
oClMr  CM  haa  27  rows  and  the  belly  is  wholly  black. 

The  odors  are  usually  darker  and  the  lateral  spots  more  distinct 
than  in  conmmL  Occasional  examples  are  entirely  black.  Ven- 
tiala  136-160;  subcaudals  17-29. 

LsD^  about  900  mm. 

Hab.— Ohio  to  Kansas,  and  north  into  Canada.  Formerly 
immd  in  western  New  York,  but  it  has  now  disappeared  from  most 
cultivated  localities. 

iittrarai  oatenatni  eoaiors  B.  and  G. 

Crotalopharus  consort  and  O,  Edwardsii  B.  and  G.,  ^  c,  12,  15  ;  O. 
e.  ed trard«tt  Cope,  i.  c,  685  ;  SUtrurus  eatenatuB  (part)  Boul.,  I.  c, 
III.  570 ;  Garmao.,  Bull,  Eas.  Inst.,  XXIV,  101,  1894  ;  8,  c.  censors 
ana  8,  c.  edwardsii  Stej.,  2.  c,  415,  416  ;  8.  c.  edwardsii  Cope,  Kep. 
Nat.  Mus.  1144. 

Compared  with  the  precediQg  this  subspecies  is  probably  rather 
smaller;  the  Bcutellation  is  similar,  but  the  scale  rows  are  usually 
23,  though  sometimes  25 ;  the  dorsal  spots  are  smaller  and  more 
numerous,  being  in  most  cases  40-50  in  number,  of  which  4-6  are 
on  the  tail  Variations  toward  S,  e.  catenatus  are  not  uncommon, 
however;  No.  7,234  Academy  coll.  from  Hennessey,  Okla., 
labeled  edwardsi,  has  25  rows  of  scales  and  44  spots,  and  No. 
7,235,  from  Texas,  has  23  rows  of  scales  and  but  37  spots. 

The  correct  name  of  the  southwestern  form  of  Sistrurus  has 
been  in  doubt,  owing  to  the  loss  of  Baird  and  Girard's  type  of 
C.  eoii«or«,  and  the  omission  of  some  important  details  from  their 
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original  description.  The  Zoological  Society  has  lately  received  a 
living  SiMrurua  from  Port  Lavaca,  Calhoun  county,  Tex.,  practi- 
cally  the  type  locality  of  consara,  which  agrees  with  Baird  and 
Girard's  description  of  that  species  in  all  respects,  as  well  as  with 
Carman's  Matagorda  specimens.  It  has  25  rows  of  scales,  the  two 
outer,  smooth;  53  dorsal  hlotches  (45  on  the  body  and  8  on  the 
tail);  ventrals  153;  subcaudals  27;  length  520  mm.  (tail  70). 
There  is  no  large  loreal  and  the  preocular  is  in  full  contact  with 
the  post-nasal.  As  edwardd  is  known  to  sometime  present  25 
scale  rows,  there  b  nothing  to  separate  the  two  forms  except  an 
insignificant  difference  in  the  number  of  spots.  Regarding  them  as 
identical,  the  name  comors  has  priority. 

Hab. — Indian  Territory  to  northern  Mexico;  west  to  Arizona. 

Sistrnms  miliarins  L. 

Crotalus  miliarius,  L.,  Syst.  Nat.,  Ed.  XII,  872  ;  Croialophorus  mtli' 
arius  B.  and  6.,  I.  c,  11 ;  Cope,  ^  c,  685 ;  Sistrurui  miliarifu  BoaL, 
I.  c,  III,  569 ;  Stej.,  I.  c,  418 ;  Sistrurus  miliarut,  Cope,  Rep.  Nat. 
Mas.,  1141. 

Smaller  and  more  slender  than  S.  catenatus ;  rattle  very  small; 
loreal  present,  separating  the  post-nasal  from  the  preocular;  scales 
in  23  rows  (occ.  21);  ventrals  127-140;  subcaudals  20-36. 
Length  about  550  mm.  (tail  between  one-seventh  and  one-eighth). 

Gray,  yellowish  or  brown,  more  or  less  dark;  seven  series  of 
blotches  on  the  body,  disposed  much  as  in  the  genus;  the  dorsals 
are  dark,  often  purplish,  irregular  in  shape,  and  from  38-45  in 
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Notwithstanding  the  wide  range  of  this  genus,  through  the 
whole  of  America  from  lower  Canada  to  Brazil,  its  members  form 
a  very  compact  group  and  though  many  of  the  species  resemble 
each  other  closely,  there  is  a  curious  absence  of  transitional  charac- 
ters, so  that  it  is  necessary  to  recognize  as  distinct  species,  forms  as 
closely  similar  as  adamanleus  and  atrox,  as  well  as  conflueniua  and 
oregonu$  (=  ludjer  B.  and  G.)»  in  which  the  differences,  though 
slight,  are,  as  far  as  I  can  discover,  absolutely  constant. 

Key  to  the  Species  of  the  United  States. 

A. — Anterior  nasal  in  contact  with  rostral: 

«. — Back  with  chevron -shaped  cross-bands;  tail  black. 

I.  C.  honridys. 
6. — Back  with  spots;  or  cross- bands  posteriorly: 

a*. — Bostral  as  high  or  higher  than  wide;  3-5  scales  be- 
tween suboculars  and  labials : 
o*. — Dorsal  spots  lozenge  shaped : 

Lozenges  distinct;  a  light  vertical  line  in  front 
of   nostril;    bands  on  tail  not  very  distinct, 

2.    (7.  adamanteus. 

Lozenges  with  angles  cut  off;  no  light  line  in 

front  of  nostril;  tail  white  with  black  bands, 

3.    C.  airox. 
6*. — Dorsal  spots  rhomboid;  cross-bands  behind: 

Head   scales  larger;   dark  streak  beginning  at 
anterior  corner  of  eye,   .     4.    C.  confluentus. 
Head  scales  smaller;  dark  streak  beginning  at 
posterior  corner  of  eye,      .     5.    C  oregonus. 
'ci^ — Dorsal  spots  with  a  light  centre  on  each  side  of 
the  median  line,      .     .     .     .6.    C.  molossxiA. 
cT. — Dorsal  spots  small,  in  two  rows,    .     7.    C.  pricel. 
b\ — Rostral  wider   than   high;    2   scales   between    sub- 
oculars  and  labials : 
a'. — Supraoculars  not  produced  into  a  horn: 
Spots  anteriorly;  cross-bands  behind, 

8.    C  ti^ris. 
Greenish,  with  black  cross-bands, 

9.    C.  lepidiis. 
b^, — Supraocular  pro<luced  into  a  horn,     10.    C.  cerastes, 
B. — Anterior  nasal  separated  from  rostral  by  scales, 

II.  C.  mUcMlL 

CroUlns  molossns  B.  and  G. 

/.  f..  10  ;  Cope,  I  r.,  689.  and  Rep.  Nat.  Mus.,  llo4  ;  Stej.,  I.  c,  424  ; 
C.  urrijicus  (part)  Boul.,  I,  c.  III,  573. 

Snout  broad;  rostral  rather  small,  its  width  about  equal  to  its 

heijrht;  scales  on  top  of  the  muzzle  larger  than  in  any  other  North 
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American  species,  and  usually  about  eight  in  number;  five  or  six 
rows  of  scales  between  supraoculars,  often  two  larger  ones  in 
front;  four  or  five  rows  of  scales  between  the  suboculars  and  upper 
labials;  29  rows  of  dorsal  scales;  ventrals  187-203;  subcau- 
dais  25. 

Length  about  1,400  mm. 

Sulphur  yellow  above;  tail  black  or  dark  brown;  dorsal  spots 
chestnut  brown,  transversely  wide  and  irregularly  lozenge  shaped, 
usually  lighter  in  the  centres  of  their  lateral  parts;  these  spots  are 
commonly  prolonged  down  to  the  ventrals;  belly  yellowish,  clouded 
posteriorly;  a  dark  oblique  streak  behind  the  eye. 

Hab. — New  Mexico,  Arizona  and  Sonora. 

In  the  size  and  arrangement  of  the  plates  on  the  muzzle,  this 
species  approaches  C.  durisms  of  South  America. 

GrotaluB  adamantens  Bcauvais. 

Trans.  Am.  Phil.  Soo.,  IV.  368  (1799);  B.  and  G.,  I  c,  3  ;  C.  a.  ada- 
manteus  Ck)pe,  I.  c,  690,  and  Rep.  Nat.  Mas.,  1161  ;  C.  duriisus*^ 
Boul.,  I  c,  III,  578;  C.  adamantens  Stej.,  I.  c,  432. 

Largest  of  the  genus;  head  broad  behind,  triangular;  rostral 

higher  than  wide;  usuaUy  two  plates  on  the  muzzle  behind  the 

nasals,  the  rest  of  the  head  covered  with  small  scales;  6-8  rows 

between  supraoculars;  3-5  rows  between   suboculars  and  labials; 

**  There  has  been  disagreement  as  to  whether  the  Linnsean  name  duri$9U8 
belongs  to  this  or  to  the  South  American  species.  Mr.  Boalenger  adopts  it 
f*r  this  spptjles  mul  ^H^^s  tei^rijlcrsv  LEuir,  f*^r  the  South  Ammt^iiiu     To  me 
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scales  in  27-29  rows,  as  in  most  of  the  species  the  first  and  second 
rows  are  faintly  keeled  or  smooth;  yentrals  169-178;  subcaudals 
25-32.  The  largest  specimen  I  have  seen,  measured  1,910  mm. 
and  came  from  St.  Simon's  Island,  GkL  It  was  formerly  in  pos- 
session of  the  Zoological  Society.  There  is  little  doubt  that  the 
spedes  reaches  2,200  mm.  or  more. 

Yellowish  gray  above,  with  lozenge-shaped  dorsal  blotches 
sharply  defined,  blackish,  with  centres  of  the  body  color,  and 
separated  by  oblique  yellow  lines  crossing  each  other  on  the  back; 
an  the  sides  in  the  triangular  open  spaces  which  alternate  with  the 
lozenges,  there  is  a  black  spot;  other  indistinct  markings  some- 
times appear  on  the  sides;  posteriorly  the  colors  are  somewhat 
darker  and  the  lozenges  take  the  shape  of  cross-bands,  which  form 
not  very  well-defined  rings  on  the  tail,  but  the  colors  there  are  not 
sharply  contrasted;  hiilj  yellowish  white,  clouded  with  brown 
toward  the  sides.  There  is  a  wide  dark  oblique  streak  from  below 
the  eye  to  the  labials,  bordered  in  front  and  behind  by  a  light  one; 
two  light  bars  from  the  loreal  pit  to  labials,  and  another  in  front 
of  the  nostril. 

Hab. — ^North  Carolina  and  Florida;  west  to  Louisiana  and  prob- 
ably eastern  Texas. 

Crotslas  atroz  B.  and  G. 
I.  c,  5. 
The  western  representative  of  the  diamond  rattlesnake  is  very 
like  it  in  appearance,  but  may  always  be  distinguished  by  the 
absence  of  the  light  vertical  line  in  front  of  the  nostril,  by  the 
absence  of  sharply  defined  angles  to  the  dorsal  spots  and  by  the 
strongly  contrasted  black  half  rings  on  the  tail.  A  rare  form, 
known  only  from  southern  California,  is  retained  as  a  subspecies. 

C'olor  grayish  or  brown;  markings  distinct,  .  .  1.  C.  a.  atrox. 
Color  red;  markings  not  very  distinct,       .  2.  C.  a.  ruber. 

Crotalm  atrox  atrox  B.  and  G. 

I.  c,  5;  C.  adamanteus  atrox  and  C.  a.  scutulatns  Cope.,  I.  e.,  690, 
and  Rep.  Nat.  Mus.,  1164,  1159;  C.  scutnlntus  and  C.  con  fluent  us 
(part)  Boul.,  I.  c,  III,  575,  576 ;  C.  atroz  Stej.,  I.  c,  438. 

Size  rather  less  than  adairuinieiiSy  but  form  and  scutcllatiou  very 
similar;  the  supraoculars  are  sometimes  but  not  always  bordered 
internally  by  a  row  of  enlarged  scales;  rows  of  scales  between 
supraoculars  often  4,  but  sometimes  5  or  (i;  3-4  scales   between 
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suboculais  and  labials;  scales  in  27-25  rows;  ventrals  173-187; 
subcaudals  23-28.  Of  many  specimens  the  largest  I  have  seen 
measured  1,670  mm. 

Yellowish  or  grayish,  sometimes  quite  brown,  with  a  series  of 
dark  brown  or  black  dorsal  spots,  with  centres  of  the  body  color; 
the  angles  of  the  spots  are  not  sharp  as  in  adamanteu8,  but  are  cut 
q£P,  forming  irregular  hexagons;  the  lateral  markings  are  indis- 
tinct; tail  gray  or  white,  with  3-5  dark  brown  or  black  half- 
rings;  belly  yellowish,  more  or  less  clouded  on  the  sides.  The 
oblique  streak  behind  the  eye  is  present,  but  the  light  line  in  front 
of  the  nasal  is  always  absent.  Some  young  examples  have  a  nar- 
row light  line  across  the  middle  of  supraoculars. 

Hab. — Central  Texas  to  Arizona;  northern  Mexico. 

Crotalni  atrox  ruber  Cope. 

I  c,  690 ;  C.  confluentui  (part)  Boul.,  I  c,  HI,  576  ;  G.  a.  rw*«r  Stej., 
I  c,  439  ;  G.  ruber,  Van  Den.,  I.  c,  222 ;  Cope,  Rep.  Nat.  Mas., 
1167. 

Size  smaller  than  C.  a,  atrox;  rostral  wider;  canthus  less  dis- 
tinct; head  scales  small ;  8  rows  between  supraoculars;  5  between 
suboculars  and  labials;  27  rows  of  scales;  ventrals  183-186; 
subcaudals  22-26. 

Length  about  1,300  mm. 

Pale  red;  dorsal  spots  darker  red;  lateral  spots  and  head  mark- 
ings indistinct,  although  a  specimen  from  San  Diego,  formerly 
living  in  the  Zoological  Gardens,  plainly  showed  the  oblique  streak 
behind  the   eye;  IjelJy  yellowish;    tail   whitish   with   black   cross- 
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Grayish  or  yellowieh  brown,  with  a  dorsal  series  of  subquadrate 
dark  brown  blotches  with  rather  lighter  centres,  and  sometimes 
a  yellowish  border;  the  comers  are  often  rounded,  and  posteriorly 
the  spots  become  cross-bands;  two  series  of  smaller  alternating 
blotches  on  the  sides;  belly  dull  yellow;  a  transverse  light  line  on 
the  centre  of  the  supraoculars,  which  widens  and  sometimes 
bifurcates  internally;  in  the  young  this  is  very  distinct  and  the 
anterior  arm  of  the  bifurcation  is  continued  across  the  vertex  to 
meet  its  fellow;  the  oblique  eye  streak  begins  very  constantly  at 
the  lower  anterior  comer  of  the  eye  and  is  bordered  by  narrow 
white  lines ;  a  light  line  below  loreal  pit,  and  the  borders  of  the 
rostral  are  light  in  the  young. 

Examination  of  the  type  of  C  c.  pulverulentua  Cope  does  not 
afford  any  good  ground  for  distinction. 

Hab. — Southem  Manitoba  to  central  Texas;  west  to  Idaho  and 
Arizona. 

Orotalu  or«goa«i  Holbrook. 

No.  Am.  Herp.,  Ill,  21,  PL  3  (1842);  G.  lucifer  and  C.  oregonus  B.  and 
G.,  I.  c,  6,  145;  C.  a,  adamanteus  (ajnonomy),  O.  confluentus  leeontii 
and  C,  e.  lucifer  Cope.  L  e,,  690,  602 ;  O.  confluentus  (part)  Bonl., 
Z.  «.,  Ill,  676  ;  C.  lucifer  Stej.,  I.  c,  445,  and  No.  Am.  Fauna,  No.  7, 
218 ;  Van  Den.,  I.  c,  216 ;  C,  c,  Ucontei  tai^  C,  c.  lucifer  Cope,  Hep. 
Nat.  Mas  ,  1175, 1176. 

Examination  of  the  type  of  C  oregonus  Holb.  leaves  me  with 
little  doubt  that  it  is  identical  with  lucifer  B.  and  G.  The  speci- 
men has  become  much  distorted  and  shriveled  during  the  sixty 
years  since  Holbrook  examined  it,  but  it  shows  no  important 
difference  in  scutellation.  There  are  6  scales  between  the  supra- 
oculars ;  3  between  the  suboculars  and  labials ;  25  rows  of  scales. 
Holbrookes  plate  does  not  quite  correctly  render  the  color  pattern; 
the  dark  streak  behind  the  eye  begins  further  back  than  is  shown, 
an<l  really  takes  origin  as  in  lucifer,  posterior  to  the  centre  of  the 
eye.  The  dorsal  spots  are  not  as  emarginate  on  the  anterior  border 
as  many  of  them  are  represented  in  the  plate;  they  are,  in  fact, 
sharply  angled,  giving  a  superficial  resemblance  to  adaiiianteus 
(which  can  be  the  only  reason  why  Cope  includes  it  in  the  syn- 
onomy  of  that  species);  but  much  weight  cannot  attach  to  this 
single  point  in  which  the  specimen  differs  from  Uicifer,  for  the 
rea>K)n  that  the  epidermis  has  luuj;  since  peeled  off,  leaving  the 
whole  pattern  accentuated;  and  the  youth  of  the  animal  (315  mm. 
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long)  would  also  show  these  lines  more  sharply  defined  than  thej 
would  become  later  in  life.  The  transverse  light  line  on  the  supra- 
oculars is  precisely  as  in  lucifer. 

This  species  comes  very  near  to  confiuentus,  but,  on  account  of 
the  constancy  of  the  slight  differences,  I  am  obliged  to  give  it 
specific  rank ;  the  head  scales  are  ral  her  smaller,  the  rows  between 
supraoculars  numbering  in  six  examples  4,5,  8,  8,  8,  9 ;  between 
suboculars  and  labials  2-4;  scales  in  25-27  rows;  ventrals  165- 
189;  suboaudals  18-26.  Size  about  the  same  as  confluerUus,  The 
pattern  is  closely  similar,  but  the  dark  oblique  streak  behind  the 
eye  always  begins  posterior  to  its  centre  and  runs  backward  directly 
to  the  angle  of  the  mouth,  not  curving  downward  as  sharply  as  in 
confluenius;  the  light  lines  bordering  it  are  wider;  the  transverse 
light  line  on  supraoculars  is  present;  the  belly  is  yellow  or  green- 
ish, with  the  posterior  border  of  each  ventral  lighter.  In  some 
specimens  the  general  color  is  dark,  approaching  even  to  black. 

Hab. — The  Pacific  coast;  California  to  British  Columbia,  Idaho 

and  northern  Nevada  and  Utah. 

Crotalm  horridui  L. 

Syst.  Nat.,  Ed.  X,  214;  C.  durissm  B.  aad  G.,  I,  c,  1  ;  C.  horridui 
Cope,  I.  c,  693,  and  Rep.  Nat.  Mus.,  Iia5;  Boul.,  I,  c,  III,  578 ;  Stej. 
I,  c,  426. 

Size  smaller  and  body  more  slender  than  in  adamanieua ;  rostral 
high;  two  rows  of  small  plates  behind  nasals;  4-8  scales  between 
supraoculars;  2-4  between  suborbitals  and  labials;  usually  but  one 
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Crotftliit  tigiit  Kennicott. 

U.  a  Mex.  Bonnd.  Snrv.  Kept.,  14,  PI.  IV  (1859);  Cope,  I.  c.  693, 
and  Rep.  Nat.  Mas.,  1181  ;  BouL,  {.  c.  III,  580 ;  Stej.,  I.  e.,  449,  and 
No.  Am.  Fauna,  No.  7,  214 ;  Van  Den.,  I,  c,  220. 

Body  raiher  slender;  rostral  wider  than  high;  two  rows  of  small 
plates  on  the  muzzle;  about  six  rows  of  scales  between  supraocu- 
lars; generally  two  rows  between  suboculars  and  labials;  scales  in 
21-23  rows  (occ.  25);  ventrals  170-181;  subcaudals  19-21. 
Length  about  800  mm. 

Grayish  or  yellowish,  with  a  dorsal  series  of  rather  small  dark 
blotches  and  an  indistinct  lateral  series;  on  the  posterior  two-thirds 
of  the  body  the  spots  are  replaced  by  cross-bands;  belly  whitish  or 
yellow ;  a  dark  oblique  streak  behind  the  eye. 

Hab. — Arizona,  southern  Nevada  and  southern  California. 

Crotalvs  lapidut  Kennicott. 

Proc.  Acad.  Phila.,  1861,  206 ;  Cope,  /.  <;.,  692,  and  Rep.  Nat.  Mns., 
1191  ;  BouL,  I.  c.  582 ;  Stej.,  L  c,  452. 

Size  small;  rostral  wider  than  high;  eight  plates  on  top  of 
muzzle;  S-4  rows  between  supraoculars;  2  between  suboculars  and 
labials;  one  nasal,  half  divided;  the  upper  preocular  divided 
vertically;  scales  in  23  rows;  ventrals  153-169;  subcaudals  27- 
31.     Length  600  mm. 

Greenish  gray,  with  about  20  dark  brown  or  black  dorsal  spots; 
Uul  with  several  dark  half-rings;  belly  whitish  clouded  with 
brown;  two  large  dark  spots  in  contact  on  the  nape;  the  dark 
oblique  streak  behind  the  eye  is  sometimes  indicated. 

Hab. — Western  Texas  to  central  Arizona;  northern  Mexico. 

Crotalai  oeraitei  Hallowcll. 

Proc.  Acad.  Phila.,  1854,  95  ;  Ck)pe,  I  c,  694.  and  Rep.  Nat.  Mus.,  1196  ; 
Boul.,  /.  c.  III,  583  ;  Stej.,  I.  c,  450,  and  No.  Am.  Fauna,  No.  7, 
216;  Van  I)en.,  I.  c,  222. 

Size  small;  rostral  as  wide  as  high;  head  scales  small,  5-7  i)e- 
tween  supraoculars;  2  between  suboculars  and  labials;  oue  nasal; 
supraoculars  elevated  into  a  horu-like  projection;  scales  in  21 
rows;  ventrals  184-146;  subcaudals  16-21.  length  about 
600  mm. 

Yellowish,  with  a  dorsal  series  of  small  brown  blotches,  and 
several  indistinct  series  of  smaller  ones  on  the  sidc.<?;  belly  yellow- 
i.*h ;  a  narrow  oblique  streak  behind  the  eye. 

Hal). — Arizona,  southern  Nevada,  I^tah  and  California. 
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Crotalui  prioei  Van  Denburg. 

Proc.  Cal.  Acad.  Sci.,  1895,  856 ;  Ck)pe,  Rep.  Nat.  Mus.,  1184. 

This  species  is  known  from  five  small  specimens  in  tbe  museum 
of  the  Leland  Stanford  University,  California. 

From  Mr.  Van  Denburg' s  description  it  appears  to  be  charac- 
terized by  a  rostral  slightly  higher  than  wide;  enlarged  plates  on 
the  muzzle;  one  to  three  rows  between  supraoculars;  one  row 
between  suboculars  and  labials;  and  the  presence  of  but  nine 
upper  labials,  the  number  in  other  species  being  12-18;  21  rows 
of  scales;  v^ntrals  153-159;  subcaudals  21-27.  Length  to  rattle 
447  mm.  (tail  41). 

Olive  gray,  thickly  covered  with  small  brown  dots.  Fifty-four 
to  sixty  small  brown  blotches  arranged  in  two  series  on  the  back, 
somewhat  alternating  anteriorly,  but  forming  cross-bands  behind; 
seven  brown  cross-bands  on  the  tail ;  two  or  three  rows  of  smaller 
alternating  brown  spots  on  the  sides;  belly  dark  slate,  ends  of  the 
ventrals  and  outer  row  of  scales  whitish;  a  dark  brown  oblique 
streak  behind  the  eye;  two  small  brown  spots  on  the  occiput; 
throat  yellow  tinged  with  vinaceous. 

The  peculiar  characters  of  these  specimens  are"quite  sufficient,  aa 
far  as  they  are  now  known,  to  entitle  them  to  recognition. 

Hab. — Huachucha  Mountains,  Arizona. 

Crotahif  mitohelli  Cope. 

Proc.  Acad.  Phila.,  1661,  293  ;  G.  mitchellii  &nd  C.  pyrrhuB  Cope,  I.  c, 
694  ;  C.  mitehelli  Boul.,  I  c.  III,  580 ;  C.  mitchellii  Cope,  Rep.  Nat. 
Mas.,  1193  ;  Cm.  mitehelli  and  G.  m.  pyrrhus  Stej.,  I,  c,  454,  456 ; 
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CJUlTiCEA  0¥  TH£  CUETACEOUB  FOmUATION  OF  5EW  JERSEY. 
BY  UEXRY  L,  FILSBKY. 

Ftoai  ike  earliest  e^plotUtion  of  the  Cretaceous  beds  of  Kew 
Jtnef,  rem^^HB  of  crustaoea  have  been  eDcx)Ui]tcred  by  varioud 
ukamn,  tnoH  of  whom  coDtentecI  them&eh'6s  ^Ilh  merely  men- 
ioih|  Ihe  ooeiirreitce  of  crab^'  claws.  These  remains  have  tmtil 
MttRiped  KieEiitific  de^rnplioa. 

Thcfct  Dodc«  of  cmstaceaQ  fossjle  from  the  State,  ao  far  as  I 
tnow,  ii  contained  in  Vol.  I,  part  2,  pp,  195-19^,  of  the  Annah 
flf  th4  L^fGmm  of  NattiTfil  HUti^ry  of  NeiG  York  (1624),  where  Dr. 
J,  \m  B^melaer  giv^  a  brief  account  and  figures  of  four  sup- 
)«wt  ipedeB  fmm  '*  the  triangular  peninsula  comprised  between 
tkoeean  ao<l  the  Delaware  and  Rariran  rWcre. "  The  species  are 
(WCDUOed*  and  from  the  infonnatioa  given  cannot  be  identified  with 
oirtlintj',  but  Kos.  1  au<l  3  may  be  Cktlilanas^a  mortonlt  and  No* 
litponiblj  C  eonrodu 

Dt  B»  O,  MortoOj  iQ  the  Amerkan  Jourrial  of  Science  and  ArU^ 
J?n»  No*  2,  p,  287  (1830),  notices  Van  Renj^selaer's  work,  and 
BisCioai  the  finding  of  Astactis  remains  in  Delavt^are;  paraphras- 
wf  bis  remarks  in  the  Synoptic  of  Organic  Rernmm  of  the  Cret^- 
(tm  Gnmp  of  the  U.  S,,  p.  74  (1834). 

The  collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
plia  coDtaiDS  many  specimens  from  the  deep  cut  of  the  Chesapeake 
And  Delaware  canal,  Delaware,  and  from  Monmouth  and  Burling- 
ton counties,  N.  J.,  together  with  numbers  without  locality  further 
tium  "  Cretaceous,  New  Jersey."    During  the  last  few  years  various 
members  of  the  Academy  have  added  specimens  from  Lenola,  N. 
J.,  a  locality  unknown  to  the  earlier  collectors  of  Cretaceous  fossils. 
It  is  noteworthy  that  all  the  specimens  thus  far  seen  are  from 
the  "  Lower  Marl "  beds;  none  have  come  to  my  notice  from  the 
Middle  or  Upper  Marls. 

I  am  indebted  to  Mr.  Charles  W.  Johnson,  Curator  of  the 
Wagner  Free  Institute  of  Science,  for  various  references  and  the 
use  of  material  in  the  museum  in  tiis  charge,  including  specimens 
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collected  by  Williaai  Wagner,  Thomas  H.  Montgomery,  Jr. ,  and 
himself. 

CALLIAKASSA  Leach. 

The  glauconitic  sands  of  the  New  Jersey  Cretaceous  are  ill- 
adapted  for  the  preservation  of  delicate  structures,  and  therefore 
only  the  hard  large  claws  of  these  soft-bodied  Macrura  are  found. 
Most  of  the  species  described  from  the  Cretaceous,  Eocene  and 
Miocene  of  Europe  are  likewise  based  upon  chelse. 

In  the  United  States  one  Eocene  species  has  been  described,  C 
ulrichi  White,  ^  from  specimens  collected  by  Mr.  E.  O.  Ulrich  near 
Little  Rock,  Ark.,  in  a  bed  at  first  supposed  to  be  Cretaceous.  The 
specimens  before  me  were  collected  by  Mr.  C.  W.  Johnson  at 
Mabelvale,  Ark.  The  propodite  in  this  species  is  short  and  squar- 
ish, much  as  in  C  conradi ;  the  lower  border  is  somewhat  crenate, 
and  well-preserved  specimens  show  a  tuberculate  tract  on  each  side 
behind  the  commissure  between  the  fingers.  The  hand  is  com- 
pressed, as  in  C.  conradi 

In  Europe  the  fossil  species  from  Mesozoic  and  Tertiary  strata 
are  numerous  and  an  excellent  account  of  them  has  been  given  by 
Milne-Edwards,'  while  notices  and  descriptions  of  various  species 
occur  in  the  works  of  many  other  authors.  The  older  species  are 
very  similar  to  living  forms,  weak  and  soft-bodied  burrowers  in 
the  sand,  and  yet  the  genus  has  outlived  most  of  its  companions 
on  the  shores  of  the  Cretaceous  seas.     There  is  nothing  like  being 
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convex  side;  the  posterior  margin  abruptly  falling  near  the  joint,  a 
prominence  bearing  a  group  of  small  tubercles  at  the  summit  before 
the  deflection.  Inner  surface  or  palm  (fig.  2)  much  less  convex, 
becoming  concave  near  the  lateral  margins,  nearly  smooth,  the 
anterior  margin  slightly  excavated  between  the  root  of  the  fixed 
finger  and  the  dactylopodite,  and  bordered  there  with  a  short  row 
of  small  tubercles.  On  the  median  portion  of  the  palm  there  are 
two  punctures,  marking  it  off  into  thirds  longitudinally.  Lateral 
margins  of  the  propodite  acute,  closely,  finely  and  regularly  crenu- 
late;  the  lower  margin  straight,  with  a  row  of  punctures  along  the 
inner  side  but  extremely  near  the  edge,  and  another  less  close  to 
the  edge  outwardly;  upper  margin  deeply  curved  down  posteriorly, 
produced  into  a  deflexed  lobe,  and  similarly  margined  with  spaced 
punctures.  Fixed  finger  about  one-third  the  total  length  of  the 
whole  propodite,  curved  at  the  tip,  finely  crenate  along  the  grasp- 
ing margin  when  unworn,  and  with  a  blunt  median  tooth. 

Dactylopodite  with  two  contiguous  crenulate  carinie  along  its 
outer  edge. 

Garpopodite  (PI.  I,  figs  5,  6)  somewhat  shorter  than  the  palmar 
surface  of  the  propodite,  equally  convex  inside  and  out,  turgid 
anteriorly,  its  outer  face  with  an  oblique  groove  bordered  with 
small  tubercles  near  the  distal  lower  angle.  Posterior  upper  angle 
produced  backward  in  a  rather  slender  process. 

Meropodite  (PI.  I,  ^g,  7)  subtriangular  in  section,  the  upper 
keel  girougly  arched,  lower  keel  nearly  straight  and  more  strongly 
Semite,  the  middle  of  the  very  convex  outer  surface  granulose, 
with  two  rounded  tubercles  at  the  anterior  extremity;  the  opposite 
or  inoer  face  nearly  flat.  In  all  specimens  preserved  with  the 
members  in  place,  the  meropodite  is  flexed  at  a  right  angle  with 
the  carpopodite. 

Measurements  of  propodite^   in  millimeters, 

TM^^th  Length  excluHv 3     Width  in  the        rrh,'^h^^». 

Length.  of  finger.  middle.  Thickness. 

(a)  —  29  19  0.5 

(6)  25  18  11  6 

The  left  chela  of  another  specimen  measures:  Total  length  of 
propcKiite  27,  palmar  surface  (without  finger)  20  mra. ;  width  in 
middle  13  mm. ;  greatest  length  of  carpopodite,  measured  obliquely 
20,  or   from   middle   of    distal  to  middle   of    proximal    margin 
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14  mm. ;  width  in  middle  12  mm. ;  length  of  meropodite  13  mm. 
<No.  10,095  Wagner  Free  Institute  of  Science,  collected  at  Cross- 
"wicks,  N.  J.,  by  Dr.  Thomas  H.  Montgomery,  Jr.). 

Lower  Marl  beds  of  New  Jersey,  Lenola  (C.  W.  Johnson, 
Xouis  Woolman,  H.  C.  Borden);  Crosswicks  (Dr.  Thomas  H. 
Montgomery,  Jr. ) ;  Tinton  Falls,  Monmouth  county  (ColL  A.  N. 
S.).  Also  Delaware,  deep  cut  of  the  Delaware  and  Chesapeake 
<5anal  (Coll.  A.  N.  S.).     Types  in  Coll.  A.  N.  S. 

What  Callianassa  faujasi'is  in  Europe  to  the  Maestrichtien,  C. 
martoni  is  on  this  side  of  the  Atlaptic  to  the  **  Lower  Marl  "  beds. 
It  is  an  abundant  species,  known  by  remains  of  over  one  hundred 
individuals,  chiefly  the  propodites  only,  though  sometimes  the 
aneropodite,  carpopodite  and  propodite  are  preserved  in  place; 
^hen  this  is  the  case,  it  is  usually  due  to  their  being  more 
<or  less  imbedded  in  hard  nodules.  The  abrupt  deflection  of  the 
liind  margin  of  the  more  convex  face  of  the  propodite,  and  the 
•downward  bend,  posteriorly,  of  its  upper  margin  (as  in  fig.  3) 
are  characteristic  of  the  species. 

Both  chelffi  of  a  Letiola  individual  preserved  in  one  nodule  show 
the  right  claw  to  be  somewhat  the  larger.  Otherwise  the  two 
daws  seem  to  be  counterparts.     I  can  find  no  other  diff»5rence. 

The  largest  specimens  show  a  shallow,  vermiculate  wrinkling  of 
the  surface,  but  the  smaller  are  almost  smooth  to  the  eye  or  touch. 
The  crenulation  of  the  margins  becomes  stronger  with  age,  and  is 
occasionally  lost  or  obscured  by  chipping  of  the  edges. 

named    for  Samuel  George    M  or  ton,  one  of   the    earliest 
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Measuremeni8  of  propodUe. — Length  about  30  mm. ;  exclusive 
of  finger  18.5;  width  1B.5;  thickness  7.6  mm. 

Croaswicka  and  Monmouth  county,  N.  J.,  with  C.  m(yrtoni 
(Coll.  A.  N.  8.). 

In  a  few  specimens  the  dactylopodite  remains  as  a  short  stump 
only.  No  carpopodite  or  other  part  is  known.  Thirteen  propo- 
dites,  probably  belonging  to  as  many  individuals,  ai'e  before  me, 
the  most  perfect  being  one  of  two  in  the  collection  of  the  Wagner 
Free  Institute  of  Science. 

The  claw  of  C.  eonradi  differs  from  that  of  C.  morUmi  in  being 
much  shorter  and  broader;  more  evenly  convex  on  the  two  sides, 
the  posterior  margin  of  the  outer  side  and  the  keel  along  the  upper 
edge  are  not  abruptly  deflexed  behind ;  the  fixed  finger  of  the  propo- 
dite  of  C  eonradi  has  no  median  tooth  on  its  grasping  face,  which  is 
flat  with  a  short  smooth  ridge  and  bounded  by  two  crenulate 
angles,  while  in  C  mortoni  there  is  a  median  tooth,  a  crenulate 
ridge  on  the  face,  and  no  crenate  angle  along  the  lower  inner  part 
of  the  finger. 

The  name  is  in  honor  of  Timothy  Abbott  Conrad,  the  ablest 
of  the  early  expositors  of  the  Cretaceous  and  Tertiary  faunas  of 
the  United  States. 

Figured  type  in  collection  of  the  Wagner  Free  Institute  of 
Science,  No.  5,478  W. 

HOPLOPABIA  McCoy. 

The  following  species  are  referred  to  this  genus  with  due  reserve, 
as  until  the  cephalothorax  is  known  their  exact  position  in  the 
Astacoid  series  must  remain  doubtful.  The  specific  characters  of 
the  fossils,  however,  may  be  readily  appreciated;  and  the  definition 
of  the  species  may  call  attention  to  the  matter  and  lead  someone  to 
«aich  for  the  missing  parts. 

HoploparU  gabbi  n.  sp.    ri.  I,  figs.  11, 12, 13,  U. 

Right  propodite  robust,  evenly  convex  on  both  ""sides,  but 
slightly  more  convex  above  than  below,  the  surface  slightly  rough- 
ened everywhere  by  small  flattened,  separated,  scale-like  asperities; 
lower  margin  bluntly  angular  and  marked  by  a  slight  groove ;  upper 
margin  narrowly  rounded,  bearing  a  couple  of  short  conic  spines, 
inserte<l  slightly  below  the  edge  and  directed  downward  and  for- 
ward; and  on  each  side  there  is  a  rounded  tubercle  at  the  base  of 
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the  dactylopodite.  Fixed  fioger  rather  slender,  with  a  series  of 
coarse  tubercles  (worn  flat)  along  its  grasping  edge. 

Dactylopodite  armed  with  a  short  conic  spine  near  its  base 
(continuing  the  row  of  similar  spines  on  the  upper  margin  of  the 
propodite),  its  grasping  face  with  a  series  of  coarse  tubercles, 
worn  flat. 

Carpopodite  (?)  irregularly  cylindrical,  gibbous,  a  little  com- 
pressed and  faintly  grooved  along  the  outer  side,  bearing  a  seriea 
of  several  short  spines  along  the  inner. 

Abdominal  somites  (PI.  I,  figs.  13,  14)  with  highly  arched  ter- 
gum,  the  surface  punctate. 

Lower  Marl  beds,  Lenola,  N.  J.  (C.  W.  Johnson,  Uselma  C. 
Smith);  Monmouth  county  (William  Cleburne).  Also  deep  cut 
of  the  Delaware  and  Chesapeake  canal. 

Cotypes  are  No.  527  CoU.  A.  N.  S.  and  5,941  Coll.  Wagner 
Institute,  from  Lenola,  N.  J. 

This  species  is  based  upon  a  right  hand  and  group  of  four 
abdominal  somites  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  and  a  right  hand  and  carpopodite  (?) 
in  that  of  the  Wagner  Free  Institute.  The  fixed  finger  is  broken 
in  both  specimens,  and  the  proximal  portion  of  the  hand  is  wanting. 
In  the  Wagner  Institute  specimen  the  base  of  the  dactylopodite 
remains. 

A  much  smaller  propodite  from  Monmouth  county,  N.  J.,  shows 
a  series  of  four  short  spines  along  the  upper  margin;  but  perhaps 
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smootluBhy  showing  scattered  punctures  and  under  a  lens  a  very 
fine  punctulation ;  on  both  sides  of  the  hand  a  row  of  three  or  four 
small  pointed  tubercles  runs  lengthwise  along  the  median  con- 
vexity; lower  edge  bluntly  biangular.  Fixed  finger  nearly  double 
the  width  of  the  dactylopodite,  pyriform  in  section,  with  a  row  of 
tubercles  along  the  grasping  edge.  Dactylopodite  oval  in  section, 
also  bearing  pointed  tubercles  opposed  to  those  on  the  fixed  finger. 

Length  of  prupodite  as  broken  35  mm.;  width  11.5,  thickness 
7  mm. 

Lower  Marl  beds,  Lenola,  N.  J.  (Charles  W.  Johnson).  Deep 
cut  of  the  Chesapeake  and* Delaware  canal  (Coll.  A.  N.  S.  P.). 

Types  are  No.  10,120  Coll.  Wagner  Free  Institute  of  Science, 
and  consist  of  an  imperfect  propodite  with  broken  dactylopodite 
in  place,  a  fragment  of  the  fixed  finger,  apparently  of  the  same 
specimen^  and  a  fragment  of  another  band  of  larger  size,  width 
14,  thickness  9  mm.  They  were  exposed  by  breaking  hard  nodules 
which  occur  in  the  clay  at  Lenola.  Another  broken  propodite  is 
in  the  collection  of  the  Academy  from  the  deep  cut  of  the  Chesa- 
peake and  Delaware  canal,  in  Delaware. 

The  species  is  readily  recognizable  by  the  long,  narrow  shape  of 
the  hand  and  the  minute  punctulation  of  the  surface,  the  biangu- 
late  lower  edge  of  the  fixed  finger  and  hand,  etc.  It  can  hardly 
be  the  smaller  chela  of  H,  gabbi  on  account  of  the  different 
surface-sculpture,  etc. 

BRACHTUSA  (1) 

Remains  of  three  cnistaceans,  probably  short-tailed  crabs,  are 
contained  in  the  collection  of  the  Academy,  but  while  specifically 
characteristic  by  their  peculiar  sculpture,  they  are  too  fragmentary 
to  a<lmit  of  generic  reference,  at  least  from  my  knowledge  of  the 
group. 

One  fragment  shows  keels  on  a  smooth  surface,  somewhat  like 
the  hand  of  Callinectes,  though  it  is  probably  something  very 
iViiVvreni. 

Another  (PL  I,  fig.  17)  seems  to  be  the  finger  of  some  very 
long-handed  form.  It  has  three  rows  of  long  tubercles  along  the 
grasping  (?)  face,  three  of  smaller  ones  along  the  rounded  and 
narrower  outer  margin,  while  a  furrow  runs  along  each  side.  This 
and  the  preceding  are  from  Monmouth  county,  N.  J.,  but  other 
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fragments,  probably  referable  to  the  long-fingered  crab,  are  in  the 
collection  from  Crosswicks,  N.  J. 

Still  other  fragments  (PI.  I,  fig.  18)  are  strongly  spinose.  I 
take  that  figured  to  be  a  portion  of  a  hand  from  which  the  fixed 
finger  has  been  broken  ofi*  at  the  position  marked  /.  The  opposite 
side  bristles  with  three  irregular  rows  of  short  spines,  while  smaller 
ones  are  scattered  over  the  palm.  The  socket  for  the  dactylo- 
podite  is  very  large. 

These  fragments  are  so  strongly  marked  and  easily  recognizable 
specifically  that  I  call  the  species  Cancer {f)  whitfieldi;  the  generio 
reference  being  admittedly  merely  provisional  and  to  call  attention 
to  the  necessity  of  examining  further  material;  for  it  would  be  a 
Cancer  only  in  the  Linna^an  limits  of  that  genus.  These  fossils 
are  from  Burlingtor  county,  N.  J.  The  name  is  for  Prof.  R.  P. 
Whitfield,  whose  volumes  upon  the  paleontology  of  New  Jersey 
have  been  of  great  use  to  workers  in  this  field. 

There  are  also  some  densely  granulose  remains  of  portions  of 
limbs,  possibly  referable  to  Hoploparia  or  Astacodes,  in  the  collec- 
tion of  the  Wagner  Institute  from  Lenola,  N.  J. ;  but  they  are  too 
imperfect  to  afford  data  of  value  at  present. 

EXPLANATION  OF  PLATE  I. 

Fig*     1,  CoUumitissa  mortoni.     Right  propodite,  outside.  2,  Right 

propoditEj  ineidc;    the  fingers   broken  off  3,    Kight 

Klite,   profile  from  above.     4.    Kight  propodile. 
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OV  80MB  poms  IV  THE  FHTLOOEirT  OF  THE  PBIMATE8. 
BY  ARTHUB  ERWIN  BR6wS. 

TbB  soggestioiis  here  offared,  as  to  the  possible  orifrin  of  certain 
atmciaral  resemblaiioes  noted  between  andiropomorphs  and  one  of 
the  family  groups  of  existing  lemurs,  have  resulted  as  a  by* 
product  from  a  study  of  the  interrelations  of  the  Pnmaiea,  under* 
taken  with  a  difikrent  purpose;  they  are  put  forth  simply  as  a/x>ii* 
tribntion  to  the  sum  total  of  possibilities  which^  upon  final  sifting^ 
shall  some  day  determine  the  exact  degree  and  manner  of  the  rela- 
tionship between  men,  apes  and  monkeys,  and  not  in  any  sense  as  a 
demonstrated  oondusicm — for  the  reaching  of  which  more  de- 
tailed knowledge  of  the  early  Tertiary  mammals  is  required. 

In  accounting  for  the  later  stagei^  in  the  phylogeny  of  man^ 
three  hypotheses  are  to  be  considered. 

The  view  of  Darwin/  now  held  by  a  majority  of  systematists,. 
is  that  the  anthropomorpha  (here  used  to  include  man  and  the 
higher  apes)  branched  ofi  from  the  main  stem  of  monkeys  after 
its  divergence  from  the  lemurs. 

In  1860,  Gratiolet'  was  led  by  a  study  of  brain  characters  alone,. 
to  the  conclusion  that  each  genus  of  anthropoid  apes  wias  descended 
from  an  existing  genus  of  monkeys;  thus  he  derived  Oorilla  froD» 
Oynocephalus ;  AnthropopUhecus  from  Macacus;  Simia  and  Hylo^ 
bates  from  SemnopUheeua.  This  view  has  received  little  support 
and  the  facts  now  known  show  its  complete  untenability. 

Liastly,  Prof.  E.  D.  Cope*  has  suggested  a  common  origin  for  the 
anthropomorpha  directly  from  the  Eocene  lemuroids,  indepen- 
dently of  the  line  by  which  the  monkeys  came  from  the  same 
stock,  being  led  to  this  conclusion  by  a  study  of  the  tendency  ia 
certain  races  of  men  to  the  production  of  trituberctilar  upper 
molars,  which  tendency  he  iijterprets.  as  reversion,  or  retrogressive 

*  Descent  of  Man,  Chapter  VI. 

*  CompUi  Bendui,  1860,  p.  801. 

*Jimmal  of  Morphology,  1888,  p.  21,  and  Primary  Factors  of  Organic 
Btolution,  p.  154  (1896). 


120  PROCEEDINGS  OF  THE  ACADEMY  OP        [Jan., 

evolution  toward  an  ancestral  lemuroid  tritubercular  dentition.  It 
appears  to  me  that  this  observation  of  Cope's  does  not  stand  alone, 
and  my  present  purpose  is  to  indicate  certain  homologies  which 
appear  to  fall  into  line  with  it. 

In  estimating  the  degree  of  relationship  between  men  and  apes, 
on  the  one  hand,  and  catarrhine  monkeys  on  the  other,  and  that 
borne  by  each  series  to  their  ancestral  group,  two  sets  of  homolo- 
gies are  of  especial  value — those  which  the  anthropomorpha  share 
with  some,  at  least,  among  lemurs  (in  which  catarrhine  monkeys 
have  no  part),  and  those  connecting  catarrhines  with  lemurs,  which 
are,  conversely,  absent  from  anthropomorpha. 

Some  correspondences  of  much  weight  are  disclosed  by  the  teeth 
and  the  vertebral  column ;  these  will  be  briefly  recapitulated  with- 
out extended  description  of  details,  which  have  already  been  given 
in  each  case  by  recognized  authorities,  although  it  does  not  appear 
that  due  weight  has  been  given  to  their  bearing  upon  the  present 
question.  It  may  be  added  that  almost  all  have  been  verified  by 
my  own  observations. 

In  anthropomorpha  there  is  an  oblique  ridge  crossing  the  crowns 
of  the  upper  molars  from  protoco7ie  to  metacone.*  This  is  present 
with  great  uniformity  in  the  first  and  second  human  molars,  as 
well  as  in  the  third  when  it  presents  the  quadri tubercular  form, 
and  in  examination  of  a  considerable  number  of  skulls  belonging 
to  all  four  genera  of  anthropoids,  I  have  found  it  in  every  case 
where  the  crowns  were  sufficiently  unworn  to  permit  its  disclosure. 
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ZfOrU,  NydieebuSt  Perodidicus  and  Ardocebus,  and  irregularly  in 
Microeebwf  and  Oalago,*  Of  especial  significance  is  the  fact  that 
some  of  the  more  recently  described  Eocene  Primates^^  present  botli 
a  small  fourth  cusp  and  traces  of  the  oblique  ridge  on  the  first  an^ 
second  upper  molars.  In  all  catarrhine  monkeys  both  upper  and 
lower  molars  are  quadricuspid,  with  strong  transverse  ridges  con- 
necting the  opposite  cusps."  This  arrangement  is  not  found  in 
anthropomorpha,  but  is  shown  both  above  and  below  in  Indria,^* 
while  Loris  and  Ardacebus  show  it  in  the  lower  jaw. 

Mr.  Mivart^'  directs  attention  to  the  fact  that  in  man  the  spinous 
process  of  the  third  cervical  vertebra  is  short  and  bifurcated ;  in 
anthropoids  it  is  elongated  and  simple,  while  in  monkeys  generally 
it  is  short  and  simple,  as  is  the  case  in  lemurs  excepting  in  the 
NyctieebidfBy  among  which  in  Nycticebua  it  is  quite  human,  while 
in  Perodieticus  and  Arqtocebna  it  is  anthropoid.  Similar  corre- 
spondences are  exhibited  by  other  parts  of  the  spinal  column.  In 
anthropomorpha  the  spinous  processes  of  the  lumbar  and  the  last, 
or  last  two,  dorsal  vertebra  are  directed  backward,  the  transverse 
processes  are  turned  slightly  backward  (dorsally),  and  the  ana- 
pophyses  and  metapophyses  are  few  in  number  and  feebly  devel- 
oped. In  catarrhine  monkeys  the  corresponding  spinous  processes 
are  bent  forward,  so  as  to  make  a  distinct  point  of  convergence 
alK)ut  the  next  to  the  last  dorsal  with  those  of  the  anterior  verte- 
bra*, which  are  inclined  strongly  in  the  opposite  direction;  the 
transverse  processes  are  horizontal  or  more  usually  slightly  bent 
forward  (ventrally),  and  the  anapophyses  and  metapophyses  are 
Finjngly  developed  and  begin  usually  in  advance  of  the  seventh 
dorsal,  extending  i)osteriorly  through  the  whole  of  the  lumbar 
vertebno. 

In  all  these  respects  lemurs  agree  with  monkeys,  excepting  again 
the  XijcticchUhry  where  the  disposition  is  generally  as  in  anthro- 
pomorpha. 

Mfivart,  /.  r.,  p.  621. 

•  Hnxley,  /.  c,  p.  325,  fig.  5  ;  Mivart,  I.  c,  p.  625  ;  Topinard,  I  c,  p. 
*;92. 

'«H.  F.  Osborn,  Bitll.  Am.  Afus.  of  Nat.  Hist.,  Ift95,  p.  19,  fig.  4,  and 
L,f,rfuitional  DentalJournal,  July,  1895,  PI.  AA,  fig.  10. 

»'  Huxley,  Annt,  Vert.,  p.  401 ;  topinard,  L  c,  p.  679. 

"  Haxley,  P.  Z.  .S..  1864,  p.  326  ;  Topinard,  L  c,  fig.  8,  T. 

"  r  Z.  5.,  1865.  p.  550. 

»•  -Mivart,  P.  Z.  S.,  1865,  p.  545  et  seq. 
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The  sacrum  in  anthropomorpha  is  composed  of  five  or  six 
coalesced  vertebrae ;  in  monkeys  the  normal  number  is  two  or  three, 
and  a  like  number  is  shown  by  lemurs,  except  Indris,  which  has 
four,  and  Perodicticus  and  Ardoeebus,  each  of  which  has  five." 

Now  if  we  attempt,  from  Gratiolet's  standpoint,  to  account  for 
the  presence  in  anthropoids  of  so  many  of  the  above  characters  as 
^heir  supposed  ancestors  do  not  possess,  inheritance  being  excluded 
by  the  very  terms  of  the  hypothesis,  We  are  driven  to  analogous 
variation  as  the  only  process  with  which  we  have  any  acquaintance 
which  might  be  held  competent  to  explain  them. 

But,  so  far  from  there  being  any  good  reason  to  assume  that 
analogous  .variation  has  been  a  frequent  method  in  nature,  there 
is,  on  the  contrary,  warrant  for  an  d  priori  belief  that  the  mere 
mathematical  chances  against  the  occurrence  of  any  single  case  of 
it  are  very  great;  so  that  where,  as  in  thft  present  circumstances, 
seven  cases  of  the  independent  development  of  almost  exactly  simi- 
lar characters  must  have  taken  place  in  each  of  four  erenera  (to  say 
nothing  of  man,  who  is  not  provided  for  by  the  hypothesis),  the 
improbability  becomes  so  enormous  as  to  remove  it  from  rational 
consideration." 

The  theories  of  Darwin  and  of  Cope  remain  to  be  examined,  and 
it  may  be  said  at  once  that  no  one  of  the  homologies  which  have 
been  noted  is  excluded  by  either  of  them,  but  there  is,  in  my  belief, 
a  wide  diflerence  in  their  relative  probability ;  that  of  Cope  being 
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hare  bean  of  adaptiye  oharneter,  bat  we  are  at  least 
jmSlMto  ooDttder  that  if  monkeTB  in  general  have  floozldied 
Isnriaiiflj  with  traneyene  ridgei  on  the  oiowne.  of  tbdr  upper 
aMte%  and  at  meet  thiee  eaeral  vertetoe^  a  alight  oldiqne  ridge 
en  tha  i^per  teeth  and  two  or  three  additional  yertebr»  in  the 
aaeram  cen  hardly  be  euppoeed  to  have  had  selective  valne  to 
n^tiropoidfl. 

Ilie  mnaining  theoiy,  thi^  of  Cope,  would  aooount  for  the  oon- 
jfitioni  noted  by  the  prooeai  of  direet  and  simple  inheritanoe.  and 
leqpnirea  no  greaier  amonnt  of  assumption  than  has  more  than 
eBee  been  justified  in  the  course  of  phylogenic  speculation.  Frag- 
nanlaiy  as  are  the  remains  of  the  Eocene  lemuroids  whidli  have 
eosae  to  lights  they  are  enough  to  show  that  while  the  {;roup  as  a 
fWlMile  was  generaliied,  it  yet  presented  at  that  early  period,  a  con- 
)  amount  of  variety  in  details,  maoy  of  whidi  have  been 
in  existbg  lemurs.  Of  these  early  forms  we  have 
\  of  littk  but  jaws  and  teeth,  but  the  many  and  curious 
which  have  been  noted  between  anthropomorpha 
ana  tbe  JSydiedfidas  are  best  intelligible  upon  the  supporition  that 
thipy  originated  m  a  group  which,  possessing  the  tooth  ofaaractorB 
dbiawn  by  eadi,  had  asKxsiated  with  them  the  other  structures  as 
well;  such  may  have  existed  among  the  AnaptomorphidcB^  but  in 
the  present  state  of  ignorance  as  regards  the  details  of  the  remain- 
ing skeletal  structure  of  that  group,  it  would  be  rash  to  attempt  a 
dose  specification,  either  of  the  particular  form  or  of  its  geo- 
graphical region. 

Cope's  view  of  the  independent  origin  of  the  anthropomorpha 
was  based  upon  the  supposed  tendency  in  the  human  race  to  revert 
to  a  tritubercular  form  of  molar.  There  are  minds  to  which  rever- 
tton  is  but  a  convenient  term  denoting  a  process  which  it  is  rarely 
possible  to  either  prove  or  disprove;  but  whether  or  not  it  be 
accepted  in  this  case,  ^*  Prof.  Osbom  has  figured  the  upper  jaw  of 
a  IMmaif}*  (possibly  Indrodon)  from  the  Puerco  beds,  possessing 
quadritubercular  upper  molars,  with  traces  of  an  oblique  ridge — an 
ohaervation  which  greatly  fortifies  Cope's  position.  His  case  of 
reversion,  if  admitted,  would  then  lead  a  stage  further  back  to 

''It  to  to  be  observed  that  Topinard's  refutation  ({.  c,  p.  707)  of  Cope's 
Jmnlbflsis  is  ba^  upon  a  mitnnderataodiog  of  its  real  terms. 
*BuU.  Am.  Mu9,  of  Nat  Hut,  1895,  p.  19,  fig.  4. 
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the  primitive  three-eujsped  molar,  which  was  in  all  certainty  that 
typical  of  the  earliest  lemuroids. 

The  better  agreement  of  this  hypothesis  with  the  succesdonal 
relations  shown  by  palseontology,  must  be  emphasized,  for  as  far  as 
can  now  be  determined,  apes  of  anthropoid  character,  such  as 
PliopUhecas  and  DryopUhecua,  were  already  dififerentiated  in  the 
middle  Miocene,  at  which  time,  or  even  later,  monkeys  appear  to 
have  been  represented  only  by  such  intermediate  forms  as  ]ffe8(h 
pUhecus.  No  existing  genus  of  catarrhine  monkeys  is  known  from 
earlier  deposits  than  Papio  and  Macacus  from  the  Sivalik  beds  of 
lower  Pliocene  age,  in  which  deposits  other  remains  have  been 
found  which  there  is  reason  to  regard  as  referable  to  Antkro- 
popUhecus  and  Simla.  The  fact  that  before  monkeys  as  now  known, 
began  to  exist,  man -like  apes  were  far  advanced  in  development, 
and  that  the  earliest  evidence  of  existing  genera  of  apes  is  coeval 
with  that  of  existing  genera  of  catarrhines,  tells  enormously  in 
favor  of  the  early  and  independent  origin  of  anthropomorpha. 

The  objections  to  this  view  which  arise  from  the  closer  corre- 
spondence of  anthropomorpha  with  monkeys,  rather  than  with 
lemurs,  in  many  soft  parts  of  the  organism,  are  not  to  be  over- 
looked ;  but  the  remarkable  differences  in  placentation  and  in  the 
anatomy  of  the  sexual  organs  disclosed  by  closely  related  genera, 
and  even  species,  in  other  groups;  the  smooth  brains  of  marmosets 
among  monkeys,  and  the  readily  adaptable  character  of  muscular 
dispositions,  and  all  structures  relating  to  locomotion,  rentiers  these 
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and  the  NyctieebidcB,  perhaps  supports  this  view,  but  at  the  same 
time  well  illastratee  the  complexity  of  the  problem. 

If  the  progress  of  palsBontology  should  justify  these  specula- 
tioDfl,  it  seems  to  follow  that  it  is  likely  to  also  demonstrate  the 
mdltiple  rather  than  the  single  origin  of  the  present  Lemuroidea. 
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THE  DEVELOFXEirr  AKB  OOMFABATIYE  STBUCTTTBE  OF  THE  OIZZAEB 
IK  THE  ODOKATA  ZTCK>FTEBA. 


BY  HELEN  T.  HIGGINS. 

The  following  study^  was  undertaken  on  the  advice  and  under 
the  direction  of  Dr.  Philip  P.  Calvert,  instructor  in  Zoology  in  the 
University  of  Pennsylvania. 

Dr.  Ris'  work  on  the  gizzard  of  the  Odonata  and  Dr.  Calvert's 
study  of  Californian  forms  strongly  suggested  the  phylogenetic 
importance  of  this  organ. 

The  present  study  has  been  limited  to  the  more  primitive 
Odonata — ^the  suborder  2^goptera, 

I  am  indebted  to  Dr.  Calvert  for  the  material  placed  at  my  dis- 
posal, for  many  of  my  preparations,  including  his  slides  used  in 
his  paper  of  1899  mentioned  later,  for  the  determination  of  genus 
and  species  in  every  case,  and  for  the  suggestion  of  the  structural 
formula  used  in  describing  the  gizzards. 

In  1896,  Dr.  F.  Ris  published*  a  paper  entitled  Untermchungen 
uher  die  Oestalt  des  Kaumagens  bei  den  lAbelleti  und  ihren  Larven. 

The  results  of  his  investigations  are  briefly  outlined  here: 

In  the  Odonata  the  fore-gut  extends  to  the  third  abdominal  seg- 
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form  of  Calopteryx  virgOy  C  splendena^  PjfrrhosoTna  minium^  P. 
tenellumj  Agrian  putlla  and  pulchellum,  Erythramma  (najas), 
Enallagma  (cyathigerum) ,  lichnura  (^elegans)  and  Platycnemis 
pennipes,  Lutes  virens,  Oomphtis,  .^^schna,  Anax,  Cordulegaster 
annulaius  and  bidenUUuSt  Cardulia  cenea,  Diplax,  Libellula, 
Orihetrum, 

The  oonduaions  drawn  by  Dr.  Ris  from  his  investigations  are  as 
follows : 

Larva, — The  original  form  of  the  gizzard  shows  a  division  into 
sixteen  longitudinal  folds,  eight  broad  and  eight  narrow,  which 
bear  an  armature  of  irregularly  placed  teeth.  This  type  is  found 
in  the  CalopterygincB, 

A  higher  development  of  the  organ  appears  in  the  typical 
group  of  the  Agrianinas ;  the  sixteen  folds  show  a  greater  number 
of  teeth  and  a  more  complicated  arrangement  of  these. 

The  legion  LesUs  shows  a  reduction  of  the  sixteen  folds  to 
eight,  apparently  through  the  loss  of  the  smaller  folds.  These 
eight  folds  are  again  divided  into  four  broad  and  four  narrower 
folds.  In  the  Anisoptera  ( Oomphua  and  .^Eachna)  there  is  reduc- 
tion to  four  equal,  similar  folds.  Finally,  Cordulegaster  and  the 
Libellulida  differentiate  the  folds  into  two  pairs  of  teeth,  so  that 
the  original  radial  symmetry  is  changed  to  bilateral. 

Images, — The  series  easily  traced  in  the  larval  forms  is  some- 
\vhat  confused  in  tlie  imagos,  owing  to  the  reduction  which  inva- 
riably occurs.  The  least  reduction  from  larva  to  adult  is  found  iu 
the  CnlopierygiTKT ;  more  is  shown  in  the  AgrioniniJty  where  is  seen 
the  tendency  to  eliminate  the  smaller  fold  in  certain  individuals; 
the  strongest  reduction  occurs  in  Gomphus  and  yEschna;  iu 
(ordnlegaMer  and  in  the  Lihellulidiz  scarcely  more  than  a  hint  of 
the  relation  to  the  larva  remains. 

This  purely  morphological  development  from  the  radial  symme- 
tr}'  of  numerous  elements  of  an  organ  to  the  bilateral  symmetry  of  a 
few  elements  runs  parallel  with  the  phylogenetic  relationships  of 
the  single  groups. 

In  a  paper  on  the  Odonaia  from  Tepic,  Mex.,*  1899,  Dr.  Cal- 
vert gives  notes  on  the  gizzards  of  the  forms  studied  by  him. 
Omtrary  to  Dr.  Ris  and  other  previous  writers,  he  finds  the  posi- 
tion of  the  junction  of    fore-  and  mid-gut,  and  therefore  of  the 

^  Proc.  Cat.  Acad,  of  Sciences  (Third  Series,  Vol.  I,  No.  12,  1899). 
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gizzard,  to  be  very  variable.  He  examined  the  gizzards  of 
JSetmrina  americani,  Arehilestes  grandis,  Lestes  tenuatvs,  Argia 
pulla  and  agrioides,  Erythigrion  salvum,  Ischnura  Ramburii  var. 
creduhf  Anax  Junius,  Herpetogomphus  elaps,  Pantala  hymenaa, 
Pseudoleon  superbu%  Vramea  onusta,  Dt/themls  steriliSf  Micrathyria 
Hdgenif  Orthemls  ferruginea  and  Diplax  corrupta. 

Dr.  Ris  and  Dr.  Calvert  agree  generally  on  the  morphology  of 
the  forms  studied  by  both.  They  differ,  however,  in  the  phylo- 
genetic  position  of  the  legion  Lestes. 

Dr.  Calvert  does  not  draw  any  phylogenetic  conclusions  from  his 
studies,  considering  the  examination  of  many  more  forms  neces- 
sary before  this  can  safely  be  done. 

Preparation  of  Present  Material, — The  present  study  has  been 
based  upon  representatives  of  the  sub-families  Calopterygince  and 
Agrionince  collected  from  every  continent. 

The  preparations  have  largely  been  made  from  dried*  specimens. 
From  these  the  abdomens  were  cut  off  at  the  base  of  the  third 
segment  and  soaked  in  seventy  per  cent,  alcohol  until  softened. 
Some  of  these,  even  after  long  soaking,  were  so  brittle  that  only 
fragments  of  the  gizzard  could  be  mounted.  In  cases  where, 
because  of  its  fragmentary  condition,  the  structure  of  the  gizzard 
is  at  all  doubtful,  I  have  put  an  interrogation  point  after  the 
descriptive  formula.  The  remainder  of  the  material  studied  had 
been  preserved  in  alcohol  or  formaline. 

To  obtain  and  prepare  the  chitinous  lining  of  the  gizzard  for 
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Development  of  the  Gizzard. 

The  gizzard  is  a  specially  thickened  and  cuticularized  portion  of 
the  alimentary  canal,  appearing  at  the  junction  of  fore-  and  mid- 
guty  and  projecting  slightly  into  the  latter.  Externally  is  a  coat 
of  drcular  muscle  fibres,  thicker  in  the  larvsB  than  in  the  adult 
and  varying  in  thickness  in  adults  of  different  genera.  Within  is 
a  layer  of  epithelial  cells»'  at  first  one  cell  in  thickness,  but  later 
becoming  many  cells  thick  in  definite  areas,  to  form  folds  project- 
ing into  the  lumen  of  the  canal. 

In  the  forms  examined,  four  folds  or  some  multiple  of  four  to 
as  many  as  thirty-two  have  been  found — sixteen  and  eight  being 
the  numbers  most  commonly  occurring. 

From  the  epithelial  cells  is  developed  the  inner  chitinous  coat  of 
the  gizzard,  which  is  thin  on  the  spaces  between  folds,  becoming 
thickened  on  the  folds  and  forming  here  homy  teeth  of  various  sizes. 

The  writer  has  examined  Agrionine  larvse  from  the  time  of 
hatching  to  the  period  immediately  preceding  metamorphosis. 

In  larvsB  just  hatched  no  evidence  of  any  gizzard-armature  was 
found. 

The  following  statements  refer  to  larvse  of  Ischnura  verticalia 
Say: 

In  larvse  3  and  4  mm.  in  length*  the  gizzard  is  quite  clearly 
marked  {^g,  25).  The  chitinous  coat  shows  sixteen  folds  or  fields, 
eight  larger  alternating  with  eight  smaller.  Each  larger  field  is 
armed  with  teeth  arranged  in  two  groups,  an  anterior  and  a  pos- 
terior, the  latter  occupying  about  the  centre  of  the  gizzard.  The 
posterior  group  consists  of  two  large  pointed  teeth,  each  enclosed 
on  its  outer  side  by  four  to  ^ve  small  teeth.  The  anterior  group 
comprises  two  pointed  narrow  teeth  intermediate  in  size  between 
the  two  sets  mentioned  above. 

Each  smaller  field  has  one  group  of  three  to  four  small  teeth, 
which  are  at  the  same  level  as  that  of  the  posterior  group  of  the 
larger  fields. 

A  lar\'a  6  mm.  long  shows  practically  the  same  armature,  but 
on  the  smaller  fields  also  there  are  often  two  groups,  the  anterior 
comprising  one  to  two  teeth,  the  posterior  three  to  four. 

^  lo  all  of  these  larve,  by  length  I  mean  the  distance  measured  from  the 
external  anterior  part  of  the  head  to  the  posterior  limit  of  the  last  abdom- 
inal segment,  the  gills  being  excluded. 
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A  larva  8  mm.  long  shows  considerable  difieienoe  in  the  size  and 
number  of  the  teeth  (PL  IV,  ^g.  26).  The  anterior  groups  of 
both  fields  show  an  increase  in  the  number  of  teeth,  which  remain 
approximately  the  same  in  size.  In  the  posterior  groups  the 
smaller  teeth  show  decrease  in  size  with  increase  in  number;  the 
two  large  teeth  of  the  larger  fold  remaining  the  same  in  size. 

A  larva  of  10  mm.  length  shows  much  the  same  structure. 

Three  larvse  of  15  mm.  length  show  the  same  line  of  develop- 
ment carried  a  little  further  (fig.  27),  an  increase  in  number  of 
the  teeth  of  the  anterior  groups  of  both  folds,  slight  increase  in 
number  with  continued  decrease  in  size  of  the  small  teeth  of  the 
posterior  groups  of  both  folds. 

In  all  larvae  studied  the  gizzard  was  found  in  the  second  ab- 
dominal segment. 

Young  images  of  Ischnura  verticalis  were  examined  soon  after 
metamorphosis.  In  those  dissected  directly  after  the  spreading  of 
the  wings  only  the  larval  gizzard  was  observed.  This  lay  in  the 
sixth  segment.  In  an  adult  in  which  the  coloring  was  distinctly 
developed,  the  larval  gizzard  lining  lay  immediately  within  that 
of  the  adult,  which  latter  bore  a  very  different  armature  (PI.  UI, 
fig.  17).  In  still  other  individuals  the  adult  gizzard  was  in  the^ 
sixth  segment,  while  the  lining  of  the  larval  gizzard  and  of  the 
fore-gut  of  the  larva,  coiled  up  in  a  mass,  lay  in  the  lumen  of  the 
canal  in  the  seventh  segment.  These  observations  suggest  the 
ibility  of  karoJng  gomelliing  of   the  structure  of  the  gizzard 
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Uning  lies  still  farther  posterior  in  the  canal,  and  is  finally  voided 
through  the  anas. 

The  Gizzard  of  VARiors  Adults. 

The  position  of  the  gizzard  in  the  imago  was  found  to  vary  from 
the  third  abdominal  figment  to  the  seventh.  In  the  majority  of 
forms  examined  the  gizzard  lies  in  the  centre  or  posterior  extremity 
•f  the  sixth  s^ment;  in  a  small  number  it  lies  in  the  fifth,  in  a 
still  smaller  in  the  seventh,  and .  in  a  very  few  io  the  third  or 
fourth  segment. 

Variations  in  Ihe  position  are  frequently  found  in  different 
species  of  the  same  genus  and  even  in  difierent  individuals  of  the 
same  species. 

A  male  of  CalopUryz  apicalis  had  the  gizzard  in  the  anterior 
end  of  the  sixth  segment,  a  female  in  the  centre  of  the  fifth; 
while  in  a  male  of  C.  eomelia  it  was  located  in  the  fifth  segment. 

In  a  male  of  Phaon  iridipennis  the  gizzard  was  found  in  the 
posterior  eod  of  the  sixth  segment;  in  a  male  of  P.  fvliginosua 
in  the  third,  and  in  a  female  of  the  same  species  in  the  sixth 
segment. 

In  four  species  of  Vestalis  the  position  varied  only  from  the 
posterior  end  of  the  fifth  to  the  middle  of  the  sixth  segment. 
The  «ame  variation  was  seen  in  five  species  of  Hetcerlna,  and  like- 
wise in  four  species  of  Euphcea, 

In  the  9  of  Libeilago  caligata  the  gizzard  was  found  in  the 
thin!  segment,  in  tne  cf  in  the  fifth,  and  in  L,  curia,  cT,  in  the 
fourth  segment.  In  four  individuals — two  species — of  Micromerns 
it  was  found  in  the  fifth;  in  Thore  boliniana,  d^,  in  the  centre  of 
the  fifth,  in  9  in  anterior  end  of  seventh;  in  Euihore  hyalina^ 
cT,  in  the  anterior  end  of  sixth,  in  9  in  posterior  end  of  fifth. 

Of  the  Agrionirtce,  legion  P^eudodigma,  its  position  varied  in 
eight  individuals,  of  five  genera,  from  the  middle  of  the  sixth  to 
the  anterior  extreniity  of  the  seventh  segment;  in  the  Legion 
Podngrion,  in  five  males  and  one  female  of  Paraphlebla  sp.  (group 
of  Xoe),  the  position  varied  only  from  the  anterior  end  to  the 
centre  of  the  sixth  segment;  in  five  species  of  the  genus  BeUra- 
griori,  from  the  posteiicr  end  of  the  fifth  to  the  anterior  of  the 
seventh;  in  the  legion  Platycneinisy  in  four  genera,  the  organ  was 
found  in  the  sixth  or  seventh  segment;  in  the  legion  Protoneura 
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— ^in  three  species  of  Disparoneura,  in  three  of  Neonewra  and  in 
three  of  Protoneura — the  same  variation  is  seen,  from  the  poste- 
rior end  of  the  sixth  to  the  anterior  of  the  seventh;  of  the  Legion 
Agrion  it  appears  in  the  sixth  segment  in  Hyponeura  lugena, 
Ischnura  heterastida,  Enallagma  ebrium,  geminatum  and  asper- 
€um,  in  Nehalennia  lais,  Ceriagrion  glabrum,  Anisagrum  alhpterum 
and  Hemiphlebia  mirahilis;  in  the  fifth  in  Argia  putrida,  Ihpr-- 
rhosoma  tenellum ;  in  the  seventh  in  Leptagrion  macnirum  and  L^^ 
tobasis  vacillans;  of  the  legion  Lestes  it  appears  in  the  sixth 
segment  in  Lestes  diajuncta  and  L,  leda. 

Armature  of  the  Adult  Gizzard. 

To  save  the  necessity  of  giving  lengthy  descriptions  of  the 
armature  of  each  gizzard  studied,  and  more  especially  to  render 
the  comparison  of  these  armatures  more  easy,  it  was  found  con- 
venient to  construct  a  formula  whereby  the  general  structure  of 
tlie  armature  might  be  indicated. 

Below  is  given  an  explanation  of  the  formulae  used: 
F,  F,  f,  indicate  specially  chitinized  areas  of  the  gizzard  lining, 
whether  they  bear  teeth  or  not.  They  may  stand  as  abbrevia- 
tions of  '*  field"  C*Felder"  of  Ris)  or  "fold/'  When  the 
iieldR  are  approximately  alike  only  one  size  letter  may  be  used — 
F ;  when  unlike,  F  will  denote  the  largest  sized  areas,  f  medium 
sized,  f  small  sized  When  the  areas  are  of  but  two  sizes  F  and 
f  may  be  umd. 


1901.]  NATURjLL  sciences   of  PHILADELPHIA.  133 

sentecl  bj  the  numerator,  the  posterior  group  of    teeth  by  the 
denoininator. 

The  abbreviation  ree.  is  used  to  indicate  recurved  teeth,  as  in 
Parap?UebicL 

To  illustrate  the  application  of  the  formula,  I  may  refer  to  fig. 
13,  PI.  Ill,  of  Argia  bipundulata.  In  this  species  there  are  six*- 
teen  folds,  eight  larger  and  eight  smaller.  The  formula  would  be 
therefore:  8  (F  12-14,  f  1-3),  where  F  represents  the  larger 
fields,  with  teeth  varying  in  number  from  twelve  to  fourteen;  f, 
the  smaller  folds  with  teeth  varying  from  one  to  three. 

The  teeth  here  are  all  of  approximately  the  same  size. 

For  XarUhagrian  eryihroneurum  (fig.  15),  where  the  teeth  have 
a  definite  arrangement  into  groups,  we  must  use  a  more  compli- 
cated formula.  Here  there  are  sixteen  fields,  each  field  showing 
two  distinct  groups  of  teeth.  The  anterior  groups  are  represented 
by  the  numerators  of  the  fractions,  the  posterior  by  the  denomina- 
tors. The'  difierence  in  size  of  the  teeth  is  indicated  by  the 
marks  '  and  '',  the  former  representing  the  larger  teeth,  the  latter 
the  smaller  ones. 

The  formula  therefore  is  8  (F  ^^^^  f  ^'). 

The  omission  of  one  or  more  folds  from  an  individual  gizzard 
is  not  uncommon  (see  fig.  12),  so  that  often  it  is  only  possible  to 
confitruct  a  formula  when  several  specimens  of  a  given  species  lire 
examined  and  compared. 

The  following  list  of  the  species  of  adults  whose  gizzard-armatures 
have  been  studied  gives  the  number  of  each  sex  examined,  the 
abdominal  segment  in  which  the  gizzard  was  found  (and  often 
whether  in  the  anterior  or  posterior  part  of  the  segment),  the 
locality  whence  the  material  came  and  the  armature  formula: 

Sub-family  OALOPTERYQIN-ffi. 
Legion  1.  — Oaloptery x  Selys. 

Calopteryx  maculata  Beau  v.  2  c?.  Pennsylvania.  4  (F  G-S, 
i  2-4,  p  4-5,  f  2-4). 

Calopteryx  apicalis  Burm.  c?.  6th  segment,  ant.  Tom's 
River,  N.  J.     4  (F  QS,  f  2-4,  p  5-7,  f  2-4). 

Calopteryx  apicalis  Burm.  ?.  5th  segment,  ant.  Tom's 
River,  N.  J.     4  (F  0-8,  f  2-4,  p  5-7,  f  2-4). 
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5th  B^ment,  poet     Jsp^n. 


Calopteryx  comelia  Selys.     2  cT. 
4  (F  12-13,  f  6-7,  p  11-12,  f  6-7). 

8aph4)  orichalcea  McLach.     1    $.     4-5th   segmeiits.     Kame- 
run.  W.  Africa.     4  (F  5-7,  f  5-6,  f  6-7,  f  5-6). 

Sapha  dliata  Fabr.     1  cT.     5th  segment,  post.     Bismarckburg, 
W.  Africa.     8  (F  8-9,  f  3-6). 

Umma  (  Cleis)  longistigina  Seljrs.     1  c^.     Kamenin,  W.  Africa. 
8  (F  20-25,  f  3-5). 

Mnais  strigata  Selys.    1  ? .    4th  segment.     Japan.     4  (F  8-10, 
f  7-9,  p  8-9.  f  7-9). 

Phaon  fuliginoms  8g\js.     1   ?.     6th    segment.      Madagaacar. 
4  (F  4-8,  f  3-4.  P  4-5,  f  3-4). 

Phaon  fuliginoms  Selys.     1    cT.     3d    segment.     Madagascar. 
4  (F  4-8,  f  3-4,  F  4-5,  f  3-4). 

Phaon  iridipennis  Burm.     1  cT. 
4  (F  4-6,  f  2-3,  F  5-6,  f  2-3). 

VedalU    luduoaa    Burm.     1    <^ 
4  (F  25-30,  f  20-25). 

Vestalis    ludtwsa    Burm.     1     ? 
4  (F  25-30,  f  20-25). 

Vestalis  gracilis  Ramb.     1  cT  and  1  ? 
Burma.     4  (F  20-25,  f  15). 

.Vestalis  amcsna  Selys.     cf  and    ?. 
matra.     4  (F  15-20,  f  10-12). 

V&italis    apicfxlk   Selys,       V»      (>tli 


6th  segment,  post.  Be  Ealua. 
6th  segment,  ant  Java. 
5  th  segment,   post.     Java. 


6th  segment.     Palone, 
6th  segment.     Deli,    8u- 


1901.]  NATURAL  SCIENCES   OF  PHILADELPHIA.  135 

HeUgrina  ofnerieana.  cT.  6th  segment.  Pennsylvaaia. 
4  (F  n"  +  4'-6',  f  n"  +  3'-6'). 

Hekarina    atnerieancL       Larval-gizzard    from    preceding    cT. 

4  (F  n"  +  8'-12',  f  n"  +  5'-60. 

Legion  2.— BuphfiBa  Selys. 

Euphaea    impar  Selys.     1    d*.     5th    segment,    post.     Borneo. 

5  (F  n,  f  0-n,  f  n,  f  On).  The  fields,  f,  which  are  very  short, 
Tary  greatly  in  the  number  of  teeth ;  these  in  some  cases  being 
aameroos,  in  others  2-4,  in  others  seeming  to  be  absent  altogether. 

EuphcBa  lara  Kruger.  1  cJ^.  6ih  segment,  post.  Borneo. 
8  (Fd,  f  On,  Fn,  f  0-n). 

Euphaa  variegata  Bamb.'  cf .  Java.  8  (F  n,  f  n,  f  n,  f  n). 
"*  Euphaea  ochraeea  Selys.  cf .  Sixth  segment,  post  Burma. 
8  (F  n,  f  n,  F  n,  f  n). 

Epallage  fatime  Charp.  $.  4th  segment.  Taurus,  Asia 
Minor.     8  (F  n,  f  n). 

Legion  3.— AmphiptexTX  Selys. 

Amphipteryx  agrioides  Se^ys.  2  cf .  6th  segment.  Guatemala. 
8  (F  8-10,  f  4-5). 

Legion  4.— LibellaffO  Selys. 

Lihellago  carta  Selys.  cT.  4th  segment.  Abyssinia.  4  (F  10-14, 
i6-S.  F  10-12,  £6-8). 

Libellafjo  caligata  Selys.  c?.  5th  segment.  Abyssinia. 
4  (F  12-15,  f  5-9,  F  12-16,  f  6-9). 

LihelUujo  cdligatu  Selys.  ?.  3d  segment.  Abyssinia. 
4  (F  12-15.  f  5-9,  F  12-16,  t  6-9). 

Rkinocypfui  hUeriala  Selys.  9  and  cT.  4th  segment.  Borneo. 
4  (F  6-9,  f  3-5,  F  6-8,  f  3-5). 

Rhiiu>cijp}ia  Pagemtecheri  Forst.  cf.  Sumbawa.  4  (F  8-10, 
f^5.  F  7-10,  f  5). 

Micromenis  lineatm  Burm.  3  c?.  5th  segment.  Java,  Ceylon. 
4  (F  10-13,  f  3-5,  F  9-10,  f  3-5). 

MlcroineriM  obscuriifi  Kirby.  cT.  5th  segment.  Ceylou. 
4  (F  10,  f  4-6,  f6-8,  f  4-6). 

Legion  5.— Thore  Selys. 

Thore  boliviana  McLach.  cT.  5th  segment.  Chulumaui, 
Bolivia.      4  (F  n,  f  n)? 
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Thore  boliviana  McLach.  ?•  7th  segment,  ant.  Chulumani, 
Bolivia.     4(Fn,  fn)? 

Euthore  hyalina  Selys.  9.  5th  segment,  post  Hoad  to 
(Joroico,  Bolivia.     4  (F  n,  f  n)? 

Cora  marina  Selys.  2  c?.  6th  segment,  post.  Vera  Cruz. 
4(Fn,  fn)? 

Cora  inca  Selys.  9.  6th  segment.  Chulumani.  4  (F  n, 
f  n)?  These  became  so  much  broken  in  dissection  and  mounting 
that  the  formula  cannot  be  stated  positively.  Some  seem  to  show 
twelve  bands. 

Sub-family  AQRIONIN-ffl. 

Legion  1. — Pseudostifirma  Selys. 

Megaloprepiis  cctrulatuaDrury.  2  c?.  6th  segment.  8  (F  30-35, 
f  20-25). 

Microstigma  rotundatum  Selys.  1  cf.  7th  segment,  ant. 
Bolivia.     4  (F  35-40,  f  10-16,  f  30-35,  f  10-16). 

Microstigma  anomalum  Ramb.  c?.  6th  segment.  Apehu, 
Brazil.     4  (F  18-20,  f  6-8,  f  10-12,  f  6-8). 

Anomisma  abnorme  McLach.  6th  segment.  Rio  Bobonaza^ 
Ecuador.     8  (F  18-20,  f  8-10)? 

Mecistogaster  modestus  Selys.      ?.     Bugaba.     8  (F  n,  f  n). 

Mecistogaster  omatus  Eamb.  c^.  7th  segment.  Tepic,  Mex. 
8  (F  n,  f  n). 

Pseudostigm^    aberrans  Selys.       d,      5th   segment.       Atoyac, 
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HderagrUm  ehrysopa  Hag.  cf.  6th  s^ment,  post.  Guate- 
mala.    4  (F  n,  f  5-8,  p  30-35,  f  5-8). 

Heieragrion  ehrysaps  Hag.  c^.  7th  segment,  ant.  Guate- 
mala.    4  (F  n,  f  5-8,  p  30-35,  f  5-8). 

Heteragrion  inea  Ha^:.  2  d,  5-6th  segment,  7th  segment, 
ant     4  (F  n,  f  20-25,  f  n,  f  20-25). 

HeUragrion  n.  sp.  (group  of  Chrysops),  c?.  Atoyac,  Mexico. 
8  (F  a,  f  5-35). 

Legion  3.— PlatyonexnlB  Selys. 
Taiocnemu  malagamea  Kirby.      ?.      7th  segment.  Madagascar. 

Lepioeneinis  bilineata  Selys.  cT.  Seychelle  Islands.  8  (F  n, 
f  15-20). 

LeptoenemxB  frtYmeo^a  Selys.  9.  Seychelle  Islands.  4  (F  n, 
f  12-19,  p  n,  f  12-19). 

Coeliceia  odogetima  Selys.  c?  and  ?.  7th  segment,  ant. 
Borneo.     4  (F  6-12,  f  2-4,  p  5-8,  f  2-4). 

Capera  aiomaria  Selys.  cf .  6th  segment,  post.  Borneo. 
4  (F  5'-7'  -  n'"  rec,  f  l"-2",  p  4",  f  l"-2"). 

Legion  4.~Protoneura  Selys. 

Disparonexira  analui  Selys.  cf.  6th  segment,  post.  Borneo. 
4  (F  3'  -:   n",  f  3'  -f  n"). 

Diffparoneura  eollarls  Selys.  cT  and  ?.  6th  segment,  post. 
Borneo.     4  (F  n,  f  n). 

Di^aroneura  sp.   (near  delia).     c?.     Borneo.     4  (F  n,  f  n)? 

Caconeura  dorsali*,  c?  and  ?.  7th  segment,  ant.  Borneo. 
4  (Fn,  f  n). 

Neoneura  n.  sp.  (group  of  carnatica).  cT.  7th  segment,  ant. 
Guatemala.     4  (F  2'  4-  2"-4",  f  1',  f  2'  +  l"-2",  f  1'). 

Neoneura  n.  sp.  (group  of  rubriventris).  cT.  7th  segment, 
ant     F^uitos,  Peru.     8  (F  2'  +  20"-30",  f  r-2'  +  10"-20"). 

Protaneura  n.  sp.  (group  of  hwneralis),  c?.  6th  segment, 
post     Guatemala.     8  (F  2'  -i-  n",  f  1'  +  n"). 

Protaneura  auraniiaca  Selys.     cf .     7th  segment,  ant.     Tabasco, 
Mex.     8  (F  r-2'  4  n",  f  1'  -f-  n"). 
,  Protaneura  n.  sp.  (group  of  sancUi),     2  c?  and  2  ?.     7th  seg- 

,       ,     T  1  ^r       f  8  (F  2'  +  n'\  f  1"  -h  n"). 

ment,  ant    Tabasco,  Mex.  |  3  /p  2'  4  n",  f  n"). 
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Legion  6.— Airrion  Seljs. 

Hyponeura  lugens  Hag.  c^.  6th  s^ment  GuatemflA: 
«  (P17-25,  f  4-7). 

Hyponeura  lugens  Hag.  cT.  5th  Begment,  post  Guatemala. 
8  (F  17-25,  f  4-7). 

Argiaputrida  Hag.     c?.     5th  segment.     8  (F  14-21,  f  2-10); 

Argia  bipunetulata  Hag.     New  Jersey.     8  (F  12-14,  f  1-3). 

Argia  agriaides  Calv.     c^  and  ¥.     San  Jose  del  Cabo,  Baja 

<^*1-     4(F  io^S^'  ^  2'-5',  F  ir-15',  f  2'-5'). 

Argia  pulla  Selys.     c?.     Tepic,  Mex.     8  (F  7-9,  f  2-3). 

lachnura  heterosticta  Burm.  cf.  6th  segment.  VictQrii^ 
AustraUa.     8  (F  13-15^. 

lachnura  Ramburii  Selys  var.  eredula,  ?.  San  Jose  del  Cfbo. 
8  (F  10-15). 

Anomalagrion  hastatum  Say.     c?.     Pennsylvania.     8  (F  9-19), 

Enallagma  ebrium  Hag.  9.  6th  segment.  New  Yoirk. 
t  8  (F  16'-18'  +  6"-12",  f  0-3'  +  n"). 

Enallagma  geminatum  Kell.      9.     6th   segment.     New   York. 

4  (F  15'-18',  f  n",  F  14'-16',  f  n"). 

Enallagma  aspermm  Hag.  c?,  6th  segment.  New  York. 
S  (F»20'-22',  f  n"). 

Ne/ialennia  lais  Brauer.  cT.  6th  segment.  Morelos^  Mex. 
4  (F  25-30,  f  18-20). 

Pyrrhosoma    tenellum   Vill.      cf.     5th    segment.     Le    Bliiic, 
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Isepiagrian  maerurum  Buna.  c^.  7th  segment,  ant.  Brazil. 
S  (P  6'-8'  -f  n'',  1 10"-20"  -f-  2'-3'). 

LepiohoM  vacillans  8eljB.  2  cf .  7th  se^ent,  ant.  Tabasco, 
Max.     4  (F  13-15,  f  10-12). 

Afffiomemis  femina  Bnuier.  cT.  6th  segment.  Borneo. 
4  (F  10-15,  f  8-10)? 

ffemiphlebia  mirabilia  Selys.  ? .  Victoria.  4  (F  2'-4'  -f  n", 
f  n",  F  n",  f  n"). 

Legion  G.—Lestes  Seljs. 

Archiksles  grandis  Ramb.  cT.  San  Jose  del  Cabo,  Baja  CaL 
8  (Fn). 

Lutes  disjundua  Selys.     6th  segment,  New  York.     8  (F  n). 
Lestea  vigilax  Selys.     c?.     New  York.     4  (F  n,  f  n). 
Leates  Uda  8e\jfi.     d.     6th  segment.     Victoria.     4  (F  n,  f  n). 
LeMesienuattu  Ramb.      9.     Tepic,  Mex.     8  (F  n)? 

Intra-generic  Variations. 

By  an  examination  of  the  structural  formulae  given  above  it 
will  be  seen  that  a  classification  into  genera  based  on  resemblapoe^ 
in  gizzard  structure  would  agree  in  most  cases  with  that  now  in 
use  based  upon  the  structure  of  wings  and  other  external  features  of 
the  body.  If,  for  instance,  we  examine  the  structural  formulae 
for  &ipho  orichalcea  and  S.  ciliata,  we  find  very  little  difference 
between  the  two  species.  In  both  we  see  sixteen  fields,  which  in 
the  former  are  of  three  sizes,  and  in  the  latter  of  two.  But  the 
num*^r  and  size  of  Uie  teeth  are  approximately  equal. 

Where  a  number  of  species  of  one  genus  have  been  studied, 
these  all,  as  a  rule,  show  the  same  number  of  folds.  Exceptions 
are  seen  in  the  genera  Hetccrina  and  Heterafjnon,  Of  five  species 
of  Ihtarina  examined,  four  show  eight  folds  of  the  gizzard  lining, 
and  one,  ainerxcanaj  four  folds,  although  another  specimen  of  the 
same  species  (PI.  II,  figs.  2  and  3)  sliows  eight  folds  in  both  larval 
and  adult  gizzard  linings;  of  four  species  of  Heteragrion  three  have 
sixteen  folds;  one,  eight. 

Even  when  they  vary  in  the  number  of  folds,  species  of  the 
fame  genus  are  seen  to  agree  almost  invariably  in  the  size  and 
uuml)er  of  teeth  on  each  fold,  as  well  as  in  the  arrangement  of 
these. 
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A  marked  exception  to  this  was  found  in  the  genus  Heteragrion, 
Of  four  species  of  this  genus,  three  had  sixteen  folds,  varying 
in  size,  the  largest  folds  bearing  numerous  teeth  (above  forty), 
the  smaller  ones  bearing  from  five  to  thirty,  while  the  fourth 
species  had  but  eight  folds,  each  fold  bearing  numerous  teeth. 

Again,  of  four  species  of  Argia,  three  are  similar,  bearing 
eight  "  F"  folds  and  eight  *'  f  "  folds,  the  teeth  on  all  folds 
being  of  equal  size.  But  in  the  fourth  species,  A.  agriaides,  there 
are  four  '*  F"  folds,  eight  "  i"  folds,  and  four  "  f"  folds;  on 
the  two  latter  the  teeth  are  equal  in  size,  but  on  the  four  **  F  " 
folds  they  are  arranged  in  two  groups,  those  of  the  anterior  group 
being  similar  to  the  teeth  on  the  other  folds,  those  of  the  posterior 
being  much  smaller  and  recurved. 


Data  for  Phylogeny. 

When  the  studies  whose  results  are  contained  in  the  present 
paper  were  begun,  it  was  hoped  that  they  would  yield  data  of 
value  in  determining  the  phylogeny  of  the  insects  investigated. 
The  data  are  now  at  hand,  but  the  desired  interpretation  is  yet  to 
be  made.  One  may  spin  several  difterent  theories  on  the  lines  of 
descent  of  these  Odonata  if  regard  be  had  merely  to  the  armature 
of  the  gizzard.  But  since  these  theories  would  rest  on  precisely 
the  same  evidence  in  each  case,  it  is  wise  to  refrain  from  such 
theorizing  until  these  results  can  be  correlated  with  others  drawn 
from  embrvalogicoJ  and  comparative  anatomical  data. 
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EXPLANATION  OP  PLATES  II,  III  AND  IV. 

AU  the  figures  are  camera  lueida  drawings,  and  represent  por- 
tions of  the  gizzard  linings,  spread  out  flat.  The  fraction  after 
each  name  indicates  how  much  of  each  lining  is  shown.  A  line 
indicting  a  scale  length  of  one-tenth  millimeter  is  placed  along- 
side most  of  the  figures. 

Plate  II. 

Fig.  1.  Calapteryx  maeulata.     cf .     ^. 

Fig.  2.  Hetcerina  amerioana.     c?  from  Pennsylvania,     h 

Fig.  3.  HeUxrina  amerieana.     Larva.     ^. 

Fig.  4.  Prataneuras^,,  group  of  wnda.     ?.     i. 

Fig.  6.  HeUtrina  vulnerata.      ? .     J. 

Fig.  6.  Vedalis  luetuasa.     c?.     J. 

Fig.  7.  VestalU  apicalia.     ?.     ^. 

Fig.  8.  Amphipteryz  agrioides.     c?.     i- 

Rg.  9.  Libellago  caligata.     d*.     J. 

Fig.  10.  Euphcea  impar,     d*.     ^> 

Plate  III. ; 

Fig.  11.  Microstigma  rotundaium.     c?.     ^. 

Fig.  12.  EnaUagma  ebrium,  ?.  -^.  The  small  fold  f  is  not 
developed  in  the  portion  figured. 

Fig.  13.   Argia  bipunetulata,     J. 

Fig.  14.   Megaloprepus  ccsrulatus,     c?.     \. 

Fig.  15.  Xanthagrion  erythroneurum,  y'^.  Probably  larval 
gizzard;  compare  figs.  25-27. 

Fig.  16.  Megapodagrion  venale,     cT.     J. 

Fig.  17.   Itichnura  verticalia.     J. 

Fig.  18.   Heteragrion  inca.     cT.      J. 

Fig.  19.    Tatocnemis  malagassica,      ?.     J. 

Fig.  20.  Paraphlebia  ep.     ^. 

Fig.  21.  Hemiphlehia  mirahilis,      9.     ^. 

Y\^.  22.   Ijestes  vigilax,     cT.     ^, 

Fig.  23.  Miuiis  sirigata,  ?.  J.  On  either  side  of  the  right- 
hand  f  fold  is  a  row  of  2-3  teeth,  representing,  prob- 
ably, a  series  of  still  smaller  folds. 

Fi^.  24.   Leptocnemis  bilirieata.     c?.     J. 

Plate  IV. 

Fig.  25.   Itichnura  veriiealuf.     Larva,  length  4  mm.     |J. 
Fig.  26.   Jachnura  verticalui.     Larva,  length  8  mm.     i. 
Fig.  27.   Jschnura  veriicalU,     Larva,  length  15  mm.     ^. 
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February  5. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 


Thirteen  persons  present. 

A  paper  entitled  "  New   Marine  Mollusks,"    by  Edward  O. 
Vanatta,  was  presented  for  publication. 

RelctUonships  of  the  Otnus  Neobeliseus. — Dr.  H.  A.  Pilsbrt, 
referring  to  an  account  of  the  anatomy  of  this  genus  of  South 
American  land  snails,^  stated  that  in  commenting  upon  the  pecu- 
liarities of  the  reproductive  organs  he  had  overestimated  their  di- 
vergence from  structures  of  African  Aehatinid<Bt  having  overlooked 
a  paper  by  Arruda  Furtado,  *  in  which  the  anatomy  of  AtapocoehHs 
exaratua  is  described.  This  genus  and  species,  the  speaker  con- 
tinued, is  confined  to  the  island  San  Thome,  in  the  Gulf  of  Guinea; 
and  resembles  Neobeliscua  in  having  the  retractor  muscle  of  the 
penis  inserted  upon  the  right  ocular  band  (instead  of  upon  the  dia- 
phragm, as  usual  in  land  snails),  and  as  in  Neobeliscua  the  albumen 
gland  is  reduced  to  very  small  proportions.  The  separation  of 
the  male  and  female  ducts  clearly  indicates  that  AiopocoehlU  is 
viviparous,  like  Neobeliacus,  although  no  information  is  given  by 
Furtado  upon  this  point.  The  podocyst  described  in  embryos  of 
Neobeliscas  is  similar  to  that  of  Aehatina.     These  facts  indicate 
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February  19. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 
Fifteen  persons  present. 


February  26. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 
Twenty-eight  persons  present. 

I^apers  under  the  following  titles  were  presented  for  publication ! 

^'  Descriptions  of  New  Bees  collected  by  Mr.  H.  H.  Smith  in 
Brazil,  II,"  by  T.  D.  A.  CockereU. 

**  Note  on  the  Odontostomidse/'  by  Henry  W.  Fowler. 

*'  The  Development  of  the  Tympano-Eustachian  Passage  and 
A«oeiated  Structures* in  the  Common  Toad,  Bufo  lentiginosus,*' 
by  Henry  Fox. 

"  Farther  Studies  on  the  Chromosomes  of  the  Hemiptera  heter- 
optera,"  by  Thomas  H.  Montgomery. 

Mr.  C.  Harlman  Kuhn  was  elected  a  member. 
The  following  were  ordered  to  be  printed : 
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CBUSTACEA  AVB  PTCVOOOKIDA  COLLECTED  BUBIVO  THE  PBIHCETOV 
EXFEDITIOir  TO  KOBTH  GBEEHLAHD. 

BY  DR.  A.  B.  ORTMANN. 


A  preliminary  but  not  quite  complete  list  of  the  species  collected 
during  the  Princeton  Expedition  to  North  Greenland  (Peary 
Auxiliary  Expedition,  1899)  has  been  published  in  The  Princdan 
Bulletin,  Vol.  11,  No.  3,  February,  1900,  pp.  38-40  ;  in  the 
same  periodical,  Vol.  11,  No.  2,  December,  1899,  pp.  25-26,  a  list 
of  stations  has  been  given.  It  seems  hardly  necessary  to  repeat  this 
list  here,  since  under  each  species  not  only  the  number  of  the 
station,  but  also  the  location  of  the  latter  and  the  depth  is  given. 

Most  of  the  localities  are  situated  on  the  coast  of  North  Green* 
land,  between  Cape  York  and  Foulke  Fjords  (ca.  76-79°  N.  L.); 
a  few  are  situated  on  the  opposite  side  of  Smith  Bound  (Ellesmere 
Land,  Payer  Harbor);  the  rest  is  farther  south,  on  the  coast  of 
West  Greenland  (Upemavik,  Waigat  Channel,  and  Godhavn, 
Disco  Island),  and  the  coast  of  Labrador  (Domino  Bun  and 
Battle  Harbor). 

Only  a  few  expeditions  have  previously  collected  material  in  these 
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Ives:  "  Echinodenns  and  Crustaceans  collected  by  the  West 
Greenland  Expedition  of  1891."" 

Peary  Auxiliary  Expedition  of  189^^  published  by  A.  Ohlin: 
JSidrag  till  Kaennedomen  on%  Malakoatrakfaunan  i  Baffin  Bay  och 
SmUh  Sound,  Lund,  1895. 

A  number  of  species  hhs  been  mentioned  by  Hansen  from  near 
Cape  York  in  H.  J.  Hansen,  "  Malacostraca  marina  Groen- 
landise  occidentalis.'" 

Tbe  collections  described  here  have  been  made  by  Prof.  William 
Libbey  and  the  writer,  by  means  of  small  hand  dredges  and  a 
lai^r  bcun-trawl,  surface  and  dip  nets.  Since  the  chief  value  of 
the  material  collected  lies  on  the  zoogeographical  side,  I  shall  take 
particular  pains  to  ^ve  an  account  of  the  previously  known  facts 
of  distribution  in  every  species. 

ORUSTAOEA. 

1.  Braienlmwta  pftlndoia  (Mueller). 

Plkkard,  12ib  Ann.  Rep.  U.  S.  GeoL  Surr.  Terr,  for  1878  part  1,  1883, 
p.  336,  PL  9,  10,  figH.  1-5. 

Station  13.  Payer  Harbor.  Ellesmere  Land.  Fresh- water  ponds 
(several  hundred). 

Station  46.  Northumberland  Island.  Fresh- water  ponds  (many 
hundred). 

Didribution,  —  Finmark,  Lapland,  North  Siberia  (Taimyr), 
Point  Barrow  (Alaska),  Cape  Krusenstern  (Arctic  America), 
Labrador,  GriuDell  Land,  North  and  West  Greenland. 

Gnonell  Land:  Discovery  Bay  (Miers)  ;  North  Greenland: 
Polaris  Bay  (Packard). 

2.  Lepidomf  gUoialii  (Krooyur). 

Packard,  L  c,  p.  31d,  PL  16,  fig.  1. 

Station  4G.   Northumberland  Island.      Fresh-water  ponds  (46). 

Distribution.  —Lapland,  Novaja  Semlja,  Spitzbergen,  South  and 
West  Greenland,  Cape  Kruseiisteru,  Poini  Barrow. 

There  are  Cladocera  (a  fresh  water  Daphnia,  [iossMy  rectlspina 
Kr.,  from  Stations  13  and  4())  and  a  number  of  marine  OMracoda 
and  Copepoda  in  the  collection  which  have  not  yet  been  identified. 


*  i'ror,  Acad.  Nat.  Sri.  Phila.,  1891. 

•  Vidrntk.  Sfeddil.  fra  den  natur/i.  Foren.  i  Kjocbenhavn,  1887. 

10 


146 


PROCEEDINOS   OF   THE   ACADEMY  OF 


[Feb.. 


3.  Balanui  poroatm  Costa. 

Darwin,  Monogr.  Cirrip.  Balan.,  1854.  p.  256,  PI.  6,  fig.  4 ;  Weltner, 
Arch.  f.  Natarg.,  1897,  p.  267 ;  Weltner,  Die  Cirripedien  der  ArkUi 
(FanDaAiotica,  Vol.  1),  1900,  p.  292. 

Station  26.  Cape  Alexander,  27  fathoms  (1). 

Station  45.  Barden  Bay,  10-40  fathoms  (8). 

Station  51.  Robertson  Bay,  35-40  fathoms  (6). 

Distribviion. — England,  Denmark,  Norway,  Iceland,  Maine, 
Massachusetts,  Novaja  Semlja,  Spitzbergen,  Bear  Island,  East 
and  West  Greenland,  Grinnell  Land,  Lancas!;er  Sound,  Japan, 
New  Zealand  and  Campbell  Island.     Depth  :  to  ca.  200  fathoms. 

Grinnell  Land :  Cape  Napoleon,  Franklin  Pierce  Bay,  Richard- 
son Bay  and  Discovery  Bay.* 
4.  Balanui  orenatus  Bnigui^re. 

Darwin,  I.  c,  p.  261,  PL  6,  fig.  6  ;  Weltner,  I  c,  1897,  d.  268 ;  Weltner, 
I.  c,  1900,  p.  298. 

Station  57.  Sarkak  (Waigat),  9  fathoms  (1). 

DistribxUion, — Mediterranean,  West  Indies,  Capeot  Good  Hope, 
England,  Scandinavia,  New  England  coast,  Spitzbergen,  Kara 
S^a,  West  Greenland,  Labrador,  Baffin  Bay,  Lancaster  Sound, 
Grinnell  Land,  Bering  Straits,  North  Japan.     In  deeper  water. 

Grinnell  Land:  Discovery  Bay  (Miers,  L  c,  1881). 

b,  Balanui  balanoidei  (Linne). 

Darwin,  I.  c,  p.  267,  PL  7,  fig.  2 ;  Weltner,  I.  c,  1897,  p.  269  ;  Weltner, 
I.  c,  1900,  p.  302. 

Statiun  3.    Godhavn,   Disco  Island.      Between  tides   (4,  and 
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Diriribution. — England,  Labrador,  East  and  West  Greenland, 
I9^orth  Greenland.     Depth  :  to  150  fathoms. 

North  Greenland:  Cape  Dudley  Digges  (Ohlin), 

T.  HyptrU  g«lb«  (Montague). 

G.  O.  SazB,  An  Aooonnl  of  the  Crastacea  of  Norway,  Vol.  1,  1896,  p.  7, 
PL  2,  3,  fig.  1. 

Station  29.  Olriks  Bay,  7-25  fathoms  (1). 

Distribution, — ^France,  England,  Sweden,  Norway,  Kara  Sea, 
Murman  coast,  Spitsbergen,  West  Greenland,  Point  Barrow. 
Pelagic. 

^  BatkMnitto  UbeUnlm  (Mandt). 

San,  I  c,  1895,  p.  13,  PL  6.  fig.  1. 

Station    6.  Melville  Bay,  surface  (4). 

Station  29.  Olriks  Bay,  7-25  fathoms  (1). 

Station  41.   Whale  Sound,  surface  (2). 

Station  42.  Barden  Bay,  surface  (7). 

Didribution. — Finmark,  Novaja  Semlja,  Spitzbergen,  Jan 
Mayen,  East,  West  and  North  Greenland,  EUesmere  Land,  Point 
Barrow.     Pelagic. 

North  Greenland:  MelviUe  Bay  (Ives),  Inglefield  Gulf  (Olilin)  ; 
EUesmere  Land:  Cape  Faraday  (Stimpson), 

9.  Soeamei  bidentioalatui  (Bate). 

Lysianassa  bid.  Bate,  Ann.  Mag.  Nat.  Hist.,  Ser.  3,  Vol.  1,  1858, 
p.  36*2 ;  Lys,  nxigax  Bate,  Catal.  Amphip.  Brit.  Mu«.,  1H<)2,  p.  &}, 
PI.  10,  fig.  3  ;  Anonyx  bid.  Miera,  Ann.  Mag.  Nat.  Hist..  Ser.  4,  Vol. 
19,  1877,  p.  138  ;  Socarnes  ovalis  Hoek,  Niederl.  Arch.  Zool.  Suppl., 
1881,  p.  42.  PI.  3,  fig.  29:  Soc.  bid.  Sars,  Den  Norsk.  Nordhavs  Exp. 
Crust.,  1.  1886,  p.  139,  PI.  12,  fig.  1  ;  Hansen,  Malac.  mar.  Groenl. 
occ.,  1887,  p.  62. 

Station  11.   Northumberland  Island,  10-15  fathoms  (2). 

Station  45.   Barden  Bay,  10-40  fathoms  (2). 

Station  52.   Robertson  Bay,  5-15  fathoms  (4). 

Dvftribuiion, — Spitzbergen,  Jan  Mayeu,  West  Greenland, 
North  Greenland,  EUesmere  Land  ;  4-160  fathoms. 

North  Greenland:  Cape  Dudley  Digges;  EUesmere  Laud: 
Cape  Faraday  (Ohlin). 
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10.  Anonyx  nagax  (Phlpps). 

Oarieer  nug,  Phipp%  Voy.  North  Pole.,  Append.,  1774,  p.  192.  PL  12, 
fig.  2 ;  Lyaianassa  lagena  and  appendieulata  Eroejer,  Dansk.  Vid. 
S«l8k.  Afh.,  7,  1838,  pp.  237  and  240,  PL  I,  figH  1,  2;  Anonffxam- 
puUa  Kroeyer,  Natnrh.  Tidask.  (2>,  VoL  1,  1846,  p.  578;  An, 
lagena  Bate,  Catal.  Amph.  Brit.  Mas.,  1863,  p.  77,  PL  \'4,  fig.  7  ;  An. 
nugax  Miers,  Ann.  Mag.  Nat.  Hi«t.,  Ser.  4,yoL  19,  1877,  p.  135  ;  IveB» 
Proc.  Acad.  Philad.  Ir9i,  p.  480;  Sara,  Cnuit.  Norway,  1895,  p.  88» 
PL  31. 

Station  45.  Barden  Bay,  10-40  fathoms  (5). 

Station  47.  Northumberland  Island,  surface  (1). 

Disfri&t^ion.— Shetland  Islands,  Norway,  northeast  coast  of 
North  America,  Labrador,  Northumberland  Sound,  Ellesmere 
Land,  Grinnell  Land,  North,  West  and  East  Greenland,  Spitzber- 
gen,  Franz  Joseph  Land,  Kara  Sea,  North  Siberia  (East  Taimyr 
and  Tchukchee  coast),  Bering  Straits,  Sea  of  Ochotsk;  2-6 t)S 
fathoms. 

Ellesmere  Land:  Gale  Point  (ten  miles  below  Cape  Isabella) 
(Scimpson);  Grinnell  Land:  Floeberg  Beach  and  83°  19'  N.  L., 
Discovery  Bay  (Miers);  North  Greenland:  Murohison  Sound 
(Ohlin),  McGormick  Bay  (Ives). 

11.  Pseudalibrotas  littoralU  (Kioeyer). 

Alibrotvs  litt.  Saw,  Crust.  Norway,  VoL  1,  1895,  p.  102,  PL  35,  fig.  2, 
Station  14.    Payer  Harbor,  Ellesmere  Land,  mouth  of  small 
f resh- water  stream  (1). 

Station  42.  Barden  Bay,  surface  (2). 
Station  44.  Barden  Bay,  sandy  beach  (17). 
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Orinnell  Land,  Iceland,  Jan  Maven,  Spitzbergen,  Murman  coast, 
Franz  Joseph  Land,  Kara  Sea,  eastern  part  of  Siberian  Polar  Sea  ; 
2-60  fathoms. 

Grinnell  Land:  Discovery  Bay  and  Floeberg  Beach  (Miers). 

IS.  Byblif  gaimardi  (Kroeyer). 

Sara,  I.  e.,  1895,  p.  183.  PI.  64. 

Station  43.  Barden  Bay,  20-25  fathoms  (11). 

DistribiUion. — Kattegat,  Norway,  Finmark,  Labrador,  West 
Greenland  (northward  to  Disco  Island),  Iceland,  Spitzbergen, 
Murman  coast,  Kara  Sea;  2-280  fathoms. 

14.  ttagoeeplialiii  intatna  Kroeyer. 
Saxa,  I.  c.  1895,  p.  198.  PI.  69. 

Station  12.  Foulke  Fjord,  35  fathoms  (2). 

Station  29.  Olriks  Bay,  7-25  fathoms  (2). 

Station  39.  Granville' Bay.  30-40  fathoms  (11). 

Station  40.  Trranville  Bay,  20-30  fathoms  (1). 

Station  43.  Barden  Bay,  20-25  fathoms  (19). 

Sution  49.  Olriks  Bay,  15-20  fathoms  (65). 

Station  50.  Karnah  (Inglefield  Gulf),  30-10  fathoms  (1). 

Duirihution. — Norway,  Shetland  Islands,  Nova  Scotia,  North- 
umberland Sound,  Berry  Island,  North,  West  and  East  Green- 
land, Spitzbergen,  Murman  coast,  White  Sea,  Franz  Joseph  Land, 
Kara  Sea,  eastern  part  of   Siberian  Polar  Sea  ;  7-150  fathoms. 

North  Greenland :  Cape  Dudley  Digges  and  Murchison  Sound 
(Ohlin). 

15.  ParoBdioarni  lynoaus  (M.  Sars). 

G.  O.  Sars,  I.  c,  1895,  p.  292,  Pi.  103,  fig.  2,  PI.  104,  fig.  1. 

Station  37.  Saunders  Island,  5  fathoms  (1). 

Station  52.   Robertson  Bay.  5-15  fathoms  (1). 

Duttributwn. — Nova  Scotia,  Labrador,  Ellesmere  L.and,  North, 
West  and  East  Greenland,  Iceland,  Spitzbergen,  Barents  Sea, 
Finmark,  Murman  coast,  Kara  Sea  ;  2-160  fathoms. 

Ellesmere  Land:  Cape  Faraday  (Ohlin);  North  Greenland: 
^lurcliison  Sound  and  Cape  Dudley  Digges  (Ohlin),  Cape  York 
(Hansen). 

16.  Honooulodai  boreaUi  Bocck. 

Saw,  I.  c,  1895,  p.  208,  PI.  108,  fig.  2. 
Station  49.  Olriks  Bay,  15-20  fathoms  (1). 
DidrihxUion. — England,  Norway,   Finmark,   Kara   Sea,    Spitz- 
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bergen,    £ast    Greenland,    West  Greenland    (northward    to    the 
Waigat);  3-100  fathoms. 

17.  Pleustes  panoplni  (Kroeyer). 

Sara,  I  c,  1895,  p.  344,  PI.  121, 

Station  29.  Olriks  Bay,  7-25  fathoms  (3). 

Digtribution, — Norway,  Nova  Scotia,  Labrador,  North,  West 
and  East  Greenland,  Iceland,  Jan  Mayen,  Spitzbergen,  Novaja 
Semlja,  Murman  coast,  Kara  Sea,  Point  Barrow;  4-100  fathoms. 

North  Greenland:  Cape  Dudley  Digges  (Ohlin),  ^Cape  York 
(Hansen). 

18.  Paramphithoe  biouspis  (Kroeyer). 
Bars,  I.  c,  1895,  p.  349.  PI.  123,  fig.  1. 

Station    4.  XJpernavik,  8-10  fathoms  (3). 

Station  29.  Ohriks  Bay,  7-25  fathoms  (4). 

Didribidion. — England,  France,  Kattegat,  Norway,  Finmark^ 
Spitzbergen,  Bear  Island,  Iceland,  Labrador,  West  and  North 
Greenland  ;  3-60  fathoms. 

North  Greenland:  Cape  Dudley  Digges  (Ohlin). 

19.  Aeanthoione  ompidata  (Lepechin). 

Sars,  I  c,  1895,  p.  370,  PL  130. 

Station  45.  Barden  Bay,  10-40  fathoms  (21). 

It  has  been  suggested  (Miers,  Stebbing)  that  the  species  figured 
by  Buchholz'  is  different  from  this  species.  But,  as  Hoek  points 
out,*  and  Koelbel  confirms,*  the  differences  of    Buchholz's  figure 
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20.  Baehotropis  aeulaata  (Lepechin). 
Sars,  I  c,  1895,  p.  434,  PI.  149. 

Station  11.  Northumberland  Island,  10-15  fathoms  (1). 

Station  12.  Foulke  Fjord,  35  fathoms  (2). 

Station  27.  Gape  Chalon,  35  fathoms  (1). 

Station  39.  Granville  Bay,  30-40  fathoms  (8). 

Station  40.  Granville  Bay,  20-^0  fathoms  (13). 

Station  45.  Barden  Bay,  10-40  fathoms  (2). 

Station  49.  Olriks  Bay,  15-20  fathoms  (11). 

SUtion  50.  Kamah,  30-40  fathoms  (4). 

Station  51.  Robertson  Bay,  35-40  fathoms  (1). 

Didribution. — Nova  Scotia,  Labrador,  Polar  Islands  of  North 
America,  Baffin  Bay,  Grinnell  Land,  North  Greenland,  West  and 
East  Greenland,  Jan  Mayen,  Spitzbergen,  Finmark,  Novaja 
Semlja,  White  Sea,  Franz  Joseph  Land,  Point  Barrow;  3-220 
fathoms. 

Grinnell  Land :  Dobbin  Bay,  Cape  Frazer,  Franklin  Pierce  Bay, 
Cape  Napoleon,  Discovery  Bay,  Floeberg  Beach  (Miers);  North 
Greenland:  Cape  Dudley  Digges  and  Murchison  Sound  (Ohlin). 

n.  Halirages  folToeinotot  (M.  San). 

6.  O.  Sara,  I,  c,  1895,  p.  436,  PI.  154;   Pherusa  tricuspis  Stimpson, 
Proc.  Acad.  Phila.,  1863,  p.  139. 

Station    4.  Upernavik,  8-10  fathoms  (8). 

Station  52.   Robertson  Bay,  5-15  fathoms  (5). 

Station  54.  Foulke  Fjord,  5  fathoms  (1). 

DiMribiUion. — Norway,  Finmark,  Nova  Scotia,  Labrador, 
Grinnell  Land.  North,  West  and  East  Greenland,  Spitabergen, 
Novaja  Semlja,  Murman  coast,  Kara  Sea,  Franz  Joseph  Land; 
2-110  fathoms. 

Grinnell  Land:  Discovery  Bay  (Miers);  North  Greenland: 
Littleton  Island  (Stimpsonj. 

S8.  PontogenaU  inermia  (Krocycr). 
Sara.  I.  c,  1895,  p.  451,  PI.  159. 

Station    4.   Upernavik,  8-10  fathoms  (7). 

Station  36.  Saunders  Island,  6  fathoms  (1). 

Station  37.  Saunders  Island,  5  fathoms  (2). 

Station  54.  Foulke  Fjord,  5  fathoms  (4). 

Distribution, — Norway,  Labrador,  East  and  West  Greenland 
(northward  to  Upernavik);  0-120  fathoms.  ? Siberian  Polar  Sea 
(see  Sars ). 
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23.  Amphithopsis  megalops  (Buchholz). 

ParamphUoe  megalops  Bnohholz,  Zweite  dentpoh.  Nordpolf.,  Vol.  2, 
1874,  p.  369.  PI.  12  ;  Han-sen.  Malac.  mar.  Groeol  ooo.,  1887,  p.  125  ; 
Amphithopsis  megalops  Hassen,  Meddelelser  om  Groenland,  19, 
1895,  p.  129. 

Z  Station  29,  Olriks  Bay,  7-25  fathoms  (11). 

"^  Station  49.  Olriks  Bay,  15-20  fathoms  (3). 

Station  54.  Foulke  Fjord,  5  fathoms  (2). 

Disiribviion.  — So  far  only  known  from  East  and  West  Green- 
land, 2-60  fathoms. 

East  Greenland:  Sabine  Island,  Germania  Harbor,  Shannon 
(Buchholz),  Hecla  Havn,  Tasiusak  (Hansen);  West  Greenland: 
from  Godthaab  to  XJpernavik  (Hansen). 

24.  Atylni  oarinatni  (Fabricius). 

Sara,  h  c,  1895,  p.  471,  PI.  166,  fig.  1. 

Station    9.  Saunders  Island,  5-10  fathoms  (1). 

Station  11.  Northumberland  Island,  10-15  fathoms  (58). 

Station  12.  Foulke  Fjord,  35  fathoms  (1). 

Station  24.  Northumberland  Island,  10  fathoms  (1). 

Station  39.  Granville  Bay,  30-40  fathoms  (1). 

Station  52.  Robertson  Bay,  5-15  fathoms  (3). 

DistribtUion, — Grinnell  Land,  Ellesmere  Land,  North,  West 
and  East  Greenland,  Jan  Mayen,  Spitzl)ergen,  Finmark,  Novaja 
Semlja,  Murman  coast,  Franz  Joseph  Land,  Kara  Sea,  Siberian 
Polar  Sea  (East  Taimyr  peninsula  and  Tchukchee  coast) ;  3-250 
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EUesmere  Land:  Cape  Faraday  (Ohlin);  Grinnell  Land:  82^ 
24'  N.  L.  (Miere);  North  Greenland:  Cape  York  (Hansen). 

96.  GamaiAraMBthiif  lorioatni  (Sabine). 

GammaruB  lorieatus  Sabine,  in  Panpr's  Voy.  Append.,  1821,  p.  231.  PI. 
1,  fig.  7;  Oammaracanthtu  lortcatui  Bate,  Catal.  Amphip.  Brit. 
Mob.,  1862,  p.  202,  PL  36,  fig.  2. 

Station    4.  Payer  Harbor,  mouth  of  fresh- water  stream  (1). 

Our  individual  has  been  taken  at  tlie  mouth  of  a  small  stream  in 
perfectly  fresh  water.  This  fact  is  the  more  interesting,  since  we 
have  in  fresh-waler  lakes  of  Sweden,  Norway,  Finland  and 
Russia  a  slightly  difj^arent  form  (var.  lacustria  Sars  =  relictus  Bars, 
1895,  p.  494,  PI.  174).  Our  specimen  represents  the  typical 
form.  ' 

Distribution. — Kara  Sea,  Spitzbergen,  Greenland  (rare),  Grin- 
nell Land,  Ellesmere  Land,  Polar  islands  of  North  America,  Point 
Barrow;  0-10  fathoms. 

Grinnell  Land:  Floeberg  Beach  (Miers) ;  Ellesmere  Land: 
Cape  Faraday  (Ohlin). 

S7.  Gsiiiaumii  loeusta  (Linne). 

Sars,  I.  c,  1895,  p.  499,  PI.  1,  176,  fig.  1. 

Station    3.  Godhavn,  Disco  Island,  beach  (34). 

Station  14.  Payer  Harbor,  fresh  water  (24). 

Station  44.   Bnrden  Bay,  beach  (3). 

Station  55.  Foulke  Fjord,  beach  (22). 

FhMrihution. — Norway  and  southward  to  the  Mediterranean 
Sea,  Labrador,  Ellesmere  Land,  GrinneH  Land,  North,  West  and 
East  ( Greenland,  Iceland,  Spitzbergen,  Barents  Sea,  Franz  Joseph 
l^and,  Kara  Sea,  Siberian  Polar  Sea  (eastern  part).  Point  Bar- 
row; 0-5  fathoms,  rarely  in  deeper  water;  sometimes  pelagic. 

Ellesmere  Land:  Cape  Faraday  (Ohlin);  Grinnell  Land: 
Floeberg  Beach  (Miers);  North  Greenland:  Port  Foulke  (Stimp- 
M)n  ,  McC^rmick  Bay  (Ives). 

28    Helita  dantata  ( Kroiyer). 

Sars.  /.  c,  1895,  p.  513,  PI.  181,  fig.  1. 

Station  52.  Robertson  Bay,  5-15  fathoms  (2). 

/>f>/a6u/ton.  — England,  Kattegat,  Norway,  New  England  coast, 
I^abrador,  Polar  islands  of  North  America,  West  Crreenland 
(northward  to  Disco  Island),  Iceland,  Spitzbergen,  Novaja  Semlja, 
White  Sea,  Puget  Sound  (north  Pacific);  2-160  fathoms. 
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Isohsrrooerus  anguipes  (Kroeycr). 
Sara,  I.  c,  1895,  p.  588,  PL  209. 
Station  29.  Olriks  Bay,  7-25  fathoms  (1). 
Station  37.  Saunders  Island,  5  fathoms  (1). 
DidribiUion. — Kattegat,    Norway,    Finmark,    Grand    Manan, 
West  Greenland  (northward  to  Upemavik  (Hansen)  and  Duck 
Islands  in  Melville  Bay  (Ohlin)),  East  Greenland,  Iceland,  Spitz- 
bergen,  Murman  coast,  White  Sea,  Kara  Sea;  2-110  fathoms. 

80.  Unoiola  lauoopis  (Kroeycr). 

Sara,  I,  c,  1895,  p.  620,  PL  222  (—U.  irrorata  Hansen,  I.  c,  1887,  p. 
164). 

Station  49.  Olriks  Bay,  15-20  fathoms  (1).  . 

Specimens  from  Labrador  have  been  recorded  by  Packard  as  Dl 
irrorata  Say,  which  is,  according  to  Sars,  a  different  species,  but 
perhaps  the  Labrador  form  belongs  to  Z7.  leucopis, 

Distribtition. — Norway,  Finmark,   ?  Labrador,  West  Greenland 
(northward  to  Disco  Island),  East  Greenland,  Spitzbergen,  Barents 
Sea,  Kara  Sea;  30-120  fathoms. 
31.  Paradnliohia  typioa  Boeck. 

Sara,  I.  c,  1895,  p.  642,  PL  232,  fig.  2. 

Station  49.  Olriks  Bay,  15-20  fathoms  (1  c?,  2  ?). 

This  species  has  been  recorded  hitherto  only  from  Norway,  whore 
it  seems  1o  be  rare.  The  male  sex  has  not  been  observed  before ; 
our  male  differs  not  materially  from  the  female,  especially  the 
structure  of  the  posterior  gnathopods  is  essentially  the  same  as  in 
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Station  39.  Granville  Bay,  30-40  fathoms  (1). 

Station  40.  Granville  Bay,  20-30  fathoms  (3). 

Station  43.  Barden  Bay,  20-25  fathoms  (1). 

Station  49.  Olriks  Bay,  15-20  fathoms  (7). 

The  genus  JEginella  is  the  same  as  JSgina,*  jEgina  echinata 
Boeck  seems  to  be  different  from  this  species. 

DittribuUon. — Grand  Manan,  Polar  islands  of  North  America, 
Grinnell  Land,  North,  West  and  East  Greenland,  Iceland,  Jaa 
Mayen,  Spitzbergen,  Kara  Sea,  Siberian  Polar  Sea  (West  and  East 
Taimyr  peninsula) ;  3-300  fathoms. 

Ginnell  Land:  Cape  Napoleon,  Dobbin  Bay  (Miers) ;  North 
Greenland:  Northimiberland  Island,  Cape  Dudley  Digges  (Ohlin), 
McCorroick  Bay  (Ives),  Cape  York  (Hansen). 

SS.  CftpnlU  linaarii  (Linn6). 

Maver.  Flor.  aod  Faun.  Golf  von  Neapol.,  6  Monogr.,  1882,  p.  60,  figs. 
17-19 ;  Sara,  I  c,  1895,  p.  657,  PL  286. 

SUtion  60.  Battle  Harbor,  Labrador,  12-14  fathoms  (18). 

Among  our  material  are  four  ovigerous  females,  in  which  the  5-7 
s^ments  have  dorsally  only  slight  indications  of  tubercles;  some 
of  the  other  individuals  are  quite  smooth.  No  adult  males  are 
present. 

This  species  differs  from  C.  septentrionalis,  (1)  in  the  lack  of 
tubercles  on  the  anterior  part  of  the  body;  (2)  in  the  arm  of  the 
second  pair  of  legs,  which  is  longer;  (3)  in  the  reddish  color 
(they  were  found  in  red  algae). 

Although  there  are  no  males,  I  believe,  we  have  to  deal  here 
with  C  linearis.  C  septentrionalis  grows  much  larger,  and  my 
females  with  eggs  are  small,  much  smaller  than  ovigerous  females 
of  C  septentrionalis.  Among  the  young  C.  septentrionalis  from 
Godhavn  (about  as  large  as  ray  individuals  of  C.  linearis)  are  no 
adult  females,  and  they  have  all  a  brownish  color  (found  among 
brown  algtc). 

Distribution, — Scandinavia,  England,  France,  Iceland,  Green- 
land, Grand   Manan    (Stimpson's   C,    lohata)^   St.   Johns,    New- 
foundland (Ohlin). 
S4.  Caprella  Mptentrionalia  Krocycr. 

Bare,  I.  c,  1895,  p.  659,  PI.  237,  fig.  1. 

Station    3.  Godhavn,  Disco  Island,  0-1  fathom  (63  jun.). 

Station    4.  Upernavik,  8-10  fathoms  (6). 

"^subbing.  Challenger  Amphip.,  1888,  p.  1,24«. 
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Station    9.  Saunders  Island,  6-10  fathoms  (1). 

Station  11.  Northumberland  Island,  10-15  fathoms  (3). 

Station  37.  Saunders  Island,  5  fathoms  (14). 

Station  52.  Robertson  Bay,  5-15  fathoms  (1). 

Station  57.  Saricak,  Waigat,  9  fathoms  (10). 

DistribtUion. — Denmark,  Norway,  Finmark,  Labrador,  North, 
West  and  East  Greenland,  Jan  Mayen,  Spitzbergen;  2-100 
fathoms 

North  Greenland:  Cape  York  (Hansen). 

35.  Sjrnidotea  marmorata  (Packard). 

Benedict,  Proo.  Acad.  Phila.,  1897,  p.  392,  fig.  2. 

Station  60.  Battle  Harbor,  Labrador,  12-14  fathoms  (2). 

Distribution, — St.  Lawrence  Gulf  (Whiteaves),  Newfoundland 
Bank,  36-129  fathoms  (Benedict);  Labrador:  Kynetarbuk  Bay, 
7  fathoms  (Packard). 

36.  Arotnms  bafani  (Sabine). 

A,  haffini  and  feildeni  Benedict,  Proo.  Biol.  Soo.  Washington,  VoL  12, 
1898,  p.  43. 

Station  26.  Cape  Alexander,  27  fathoms  (62). 

Station  27.  Cape  Chalon,  35  fathoms  (13). 

Station  39.  Granville  Bay,  30-40  fathoms  (3). 

Granville  Bay,  20-30  fathoms  (several  hundred). 

Barden  Bay,  10-40  fathoms  (1). 

Olriks  Bay,  15-20  fathoms  (109). 

Rnbertsan  Bay,  3o-40  fathoms  (85) 


Station  40 
Station  45. 
Station  49 

Station  51* 
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and  there  are  all  intermediate  stages  between  the  strongly  spinous 
A.  haffini  and  the  almost  smooth  A.  feildeni. 

Sars  **  claims  that  his  A,  tuberosus  antedates  Miers*  A.  feildeni^ 
giving  1876  as  the  date  of  ))ub]ication  of  the  former.  But  the 
AreK  Maifu  og  Naiurvid,^  VoL  2,  p.  t3nO,  where  the  diagnosis  of 
A,  tuberosus  is  printed,  bears  the  date  1877,  not  1876.  Miers'  A. 
feildeni  was  published  in  the  Ann.  Mag.  Nat  Hist,  Series  4,  Vol. 
20,  p.  14,  PI.  3,  fig.  1,  in  the  year  1877;  but  since  this  volume 
was  not  issued  before  the  second  half  of  that  year,  we  may  grant 
the  priority  of  Sars*  name,  although  the  date  of  1876  is  not  correct. 
Distribution. — Farces,  Norway,  Iceland,  Spitzbergen,  East 
Greenland,  Davis  Straits,  West  Greenland,  North  Greenland,. 
Ellesmere  Land,  Grinnell  Land,  5-400  fathoms. 

North  Greenland:  Cape  York  (Hansen),  McCormick  Bay  (Ives), 
Murchison  Sound  (Ohlin);  Ellesmere  Land:  Cape  Faraday 
(Ohlin),  Cape  Sabine  (Benedict);  Grinnell  Land:  Cape  Napo- 
leon, Dobbin  Bay,  Franklin  Pierce  Bay,  Floeberg  Beach  (Miers). 

87.  Tol«  Ubbeyi  (Ortmann). 

Ortmann,  The  Princeton  University  Bulletin,  Vol.  11,  No.  3,  Febroary, 
1900,  pp.  39,  40. 

Station  26.  Cape  Alexander,  27  fathoms  (5). 

Length  of  body  8  mm.  Rostrum  about  as  long  as  the  head, 
directed  obliquely  upward.  Head  with  one  lateral  angulation, 
directed  forward.  Eyes  elliptical.  Segments  of  pereion  dorsally 
smooth,  without  any  spines  or  tubercles.  First  segment  later- 
ally with  two  angulations,  both  of  them  directed  obliquely  forward. 
Second  and  third  segments  with  four  short  angulations,  the  ante- 
rior and  posterior  subcqual,  the  third  the  smallest.  Fourth  seg- 
ment with  two  angulations,  the  anterior  directed  forward,  the 
jKisterior  smaller  and  directed  a  little  backward.  Fifth,  sixth  and 
seventh  segments  with  a  large  anterior  and  a  very  small  posterior 
angulation.  All  the  angulations  of  these  segments  are  compara- 
tively short.  Pleon  with  two  bluntly  trianfi:iilar  angulations  on 
either  side  of  a  bluntly  triangular  central  portion.  Uropods 
alxmt  as  long  as  pleon,  styliform,  outer  branch  a  little  shorter  than 
inner.  Flagellum  of  first  antenna  15  ariiculate  ;  fiagelJuiu  of  sec- 
ond antenna  with  more  than  150  annulations. 


'^  D(h  yorske  yordh.  Exp.  Crust.,  1,  1885,  p.  109. 
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In  the  wanting  tubercles  of  the  dorsal  surface  and  the  form 
of  the  lateral  angulations,  this  species  is  related  to  the  two  species 
of  the  genus  known  from  the  North  Pa- 
cific, and  the  form  of  the  pleon  recalls  that 
of  J.  erodrata  Rich.  (Aleutian  Islands). 
But  it  differs  (1)  in  the  presence  of  a 
long  rostrum,  (2)  in  the  stronger  develop* 
ment  of  the  lateral  angulations  of  the  head, 
(3)  in  the  slightly  different  angulations  of 
the  second  and  third  segments  of  the 
pereion. 

The  generic  name  Tole  has  been  given 
to  replace  Janthe  Bovallius  nom.  prseoocup. 
(1865  Mars,  1867  Stal).  (Type,  J.  fpe- 
eiosa  Bov.  =  apinosa  Harg. ) 

The  following  key  to  the  species  of 
Tole  =  Janthe  may  serve  to  express  the 
affinities  of  our  new  species: 

a'.  — Pleon  produced  backward  into  two 
large  angulations,  between  which 
the  uropods  are  inserted  (6). 

a". — Pleon  produced  into  one  small  me- 
dian extension,  on  each  side  of 
which  there  are  incisions  for  the 
insertion  of  the  uropoda,     (Rostrum  very  short.     Two  lat- 
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c*\ — Segments  of  pereion  dorsally  with  one  median,  spine-like 
tubercle.     All  segments  with  t«^o  angulations  on  each  side» 

J.  laciniaia  (Sars). 

West  coast  of  Norway. 

d'.  — Head  with  two  lateral  angulations,  J.  triangulaia  (Rich.).*' 

California. 
d,'\ — Head  with  one  lateral  angulation  (c). 

e\  — Rostrum  well  developed,  long, J.  libbeyi. 

^\ — Rostrum  represented  only  by  a  small  median  point, 

J.  erastrata  (Rich.).'* 
Aleutian  Islands. 

3S.  Mnniiopiif  tjpiea  M.  San.^ 

Haiger,  Rep.  U.  S.  Fish  Comm.  for  1878,  part  6, 1880,  p.  330,  PI.  2.  fig. 
11 ;  Sara,  Aoc.  Crust.  Norway,  VoL  2,  1897,  p.  133,  Pis.  57,  58. 

Station  12.  Foulke  Fjord,  35  fathoms  (2). 

Station  39.  Granville  Bay,  30-40  fathoms  (18). 

Station  40.  Granville  Bay,  20-30  fathoms  (2). 

Station  49.  Olriks  Bay,  15-20  fathoms  (1). 

Distribution. — Norway,  Shetland  Islands,  Bay  ot  i?undy,  Gulf 
of  St.  Lawrence,  Baffin  Bay,  Grinnell  Land,  North,  West  and 
East  Greenland,  Iceland,  Spitzbergen,  Franz  Josef  Land,  Novaja 
Semlja,  Kara  Sea,  Siberian  Polar  \Sea  ^^( East  Taimyr);  5-500 
fathoms. 

Grinnell  Land:  Cape  Napoleon,  Cape  *t>azer  (Miers) ;  North 
Greenland:  Murchison  Sound  (Ohlin). 

The  Bopyridoc  in  the  collection  have  not  yet  been  identified. 

39.  DiAstylif  ratlikai  (Krocrcr). 

Sars,  Aoc.  Crust.  Norway,  Vol.  3,  1900,  p.  44,  Pis.  33,  34. 

Station  43.   Harden  Bay,  20-25  fathoms  (3). 

Didribution.— Baltic  Sea,  Kattegat,  Norway,  England,  Atlantic 
coast  of  North  America,  Labrador,  Baffin  Bay,  North  and  West 
Greenland,  Barents  Sea,  Franz  Josef  Land,  Kara  Sea,  Siberian 
Polar  Sea  (mouth  of  Jenesei,  East  Taimyr,  Teh ukehee  coast);  to 
400  fathoms. 

North  Greenland:  Murchison  .iound  (^Ohlin). 

40.  Diaitylii  goodsiri  (Bell). 
Sare.  I.  r.,  1000,  p.  54,  PL  41. 

Station  18.  Foulke  Fjord,  15-20  fathoms  (1). 

Dudribution. — Polar  islands   of    North  America,    Baffin    Bay, 

»  ■•  Janthe  triangulata  Richardson,  Pror.  U.  S.  Muf^.,  Vol.  21,  1899,  p.  837. 
»*  Janthe  eroitrata  RioharcUon,  ibid.,  p.  858,  fig.  150. 
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North  and  Weat  Greenland,  Jan  Mayen,  RpitzbeT^n^  BarenU 
Kara  Sea,  Siberian  Pylar  Sea  (East  Taimyr  and  Tchukchee  cc 
to  80  fathoms. 

North  Greenland :  Murchisoii  Souod  (OhUn), 

41.  BiAityHi  loorpioidAi  fUpecMn), 

8afB,  I.  c,  liWj  p.  58,  PI.  44. 

Btation  40,  Granville  Bay,  20-30  fathonia  (1). 

Station  43.  Barden  Bay,  20^25  fathoms  (1). 

Station  52,  Robertaon  Bay,  5-15  fathoniA  (^), 

Distribution^ ^Piamju^,  Lofoten  Islauils,  White  Sea,  Kara 
Jan  May  en,  West  and  ^urth  Greenland,  Weat  coast  of  Baffin 
to  200  fathoms. 

North  Greenland:  Bfurchison  Sound  (OhUa). 

42.  C&aipylfttpU  rul^ioaadA  {Liij^borigj. 
SafB,  L  c,  1900,  p.  84.  Pis,  50,  57, 

Station  49.  Olrika  Bay,  15-20  fathoms  (1  c?,  1  9). 
Didribidlon, — Kattegat,     Norway,     Atlantic    coast    of    J 
America,    West  Greenland  (Holsteinborg  and  Kekeirtak) ;  1 

fathoms. 

43.  Mytii  oeiUaCtt  (O-  FabriciM). 

Surs,  Mouogr.  Myaider,  Vol,  3,  1870,  p.  69.  PI,  3U 
BinHnri     2.    Ofxlhavn,   l)is<vi  T^lmul,   J^fHthrim?^  M  *K 

Station  17.  Payer  Harbor,  Ellesmere  Land,  16  fathoms  (3 

Station  24.  Northumberland  Island,  10  fathoms  (1). 

Station  36.  Saunders  Island,  6  fathoms  (3). 

Station  37.  (daunders  Island,  5  fathoms  (1). 

Station  39.  Granville  Bay,  30-40  fathoms  (2). 

Station  40.  Granville  Bay,  20-30  fathoms  (56). 

Station  43.  Barden  Bay,  20-25  fathoms  (3). 

Station  52.  Robertson  Bay,  5-15  fathoms  (1). 

Distribution, — Labrador,  Grinuell  Land,  North,  West  and 
Greenland,    Iceland,    Jan   Mayen,    Spiizbergen,    Finmark, 
Sea.  Siberian  Polar  Sea  (Tchukchee  coast);  2-30  fathoms. 

Grinnell  Land:  Cape  Napoleon  (Miers);  North  Green 
Port  Foulko  (Stimpsoo),  Murchisou  Sound  and  Inglefield 
(Ohlin). 
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North  and  West  Greenland,  Jan  Mayen,  Spitzbergen,  Barents  Sea, 
Kara  Sea,  Siberian  Polar  Sea  (East  Taimyr  and  Tchukchee  coast); 
to  80  fathoms. 

North  Greenland :  Murchison  Sound  (Ohlin). 

41.  Diaitylii  loorpioidet  (Lepechin). 

Sara,  I.  c,  1900,  p.  58,  PI.  44. 

Station  40.  Granville  Bay,  20-30  fathoms  (1). 

Station  43.  Barden  Bay,  20-25  fathoms  (1). 

Station  52.  Robertson  Bay,  5-15  fathoms  (3). 

DistribiUion. — Finmark,  Lofoten  Islands,  White  Sea,  Kara  Sea, 
Jan  Mayen,  West  and  North  Greenland,  West  coast  of  Baffin  Bay; 
to  200  fathoms. 

North  Greenland:  Murchison  Sound  (Ohlin). 

42.  Campylaspis  rnbiounda  (Uljeborg). 
Sans,  L  c,  1900,  p.  84.  Pis.  56,  57. 

Station  49.  Olriks  Bay,  15-20  fathoms  (1  cf ,  1  9). 

Dvstribution, — Kattegat,  Norway,  Atlantic  coast  of  North 
America,  West  Greenland  (Holsteinborg  and  Kekertak) ;  to  70 
fathoms. 

48.  M yiii  ooulata  (O.  Fabricius). 

Bars,  Monogr.  Mysider,  Vol.  3,  1879,  p.  69,  PI.  31. 

Station    2.  Godhavn,  Disco  Island,  8  fathoms  (1). 

Station  17.  Payer  Harbor,  Ellesmere  Land,  16  fathoms  (3). 
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44.  Pmndaliu  borealif  Kroeyer. 

Kioeyer,  Naturhist.  Tidsakr.,  Vol.  2,  1839,  p.  254 ;  ibid,  (2),  Vol.  1, 
1845,  p.  116 ;  Smith,  Trans.  Connect.  Ac,  Vol.  5, 1879.  p.  86 ;  Hoek, 
Niederl.  Arch.  Zool.  Snppl.,  1881.  p.  21 ;  Doflein,  Dekap.  Krebs. 
arkt.  Meere.  (Faona  Arotica,  Vol.  1,  part  2),  1900,  p.  321. 

Station  69.  Kudlisat,  Waigat,  15-30  fathoms  (8). 

Digtrihution. — Massachusetts  to  Nova  Scotia,  West    Greenland 

(northward  to  Umenak),  Norway,  Barents  Sea,  White  Sea,  Spitz- 

bergen,  Franz  Josef  Land..  Bering  Sea ;  to  260  fathoms. 

4A.  SpirontoearlB  pkippti  (Kroeyer). 

Hippolyte  phippsi  Smith,  Trans.  Conn.  Ac.  Vol.  5.  1879.  p.  73 ;  Han- 
sen, Kalac.  Groenl.  occ,  1887,  p.  43 ;  Doflein,  /.  c,  1900,  p.  332. 

Station    4.  Upemavik,  8-10  fathoms  (15). 

Station  12.  Foulke  Fjord,  35  fathoms  (1). 

Station  26.  Cape  Alexander,  27  fathoms  (2). 

Station  27.  Cape  Chalon,  35  fathoms  (1). 

Station  29.  Olriks  Bay,  7-25  fathoms  (3). 

Starion  39.  Granville  Bay,  30-40  fathoms  (5). 

Station  40.  Granville  Bay,  20-30  fathoms  (16). 

Station  43.  Barden  Bay,  20-25  fathoms  (1). 

Station  49.  Obriks  Bay,  15-20  fathoms  (3). 

Station  52.  Robertson  Bay,  5-15  fathoms  (1). 

Station  54.  Foulke  Fjord,  5  fathoms  (2). 

Station  60.   Battle  Harbor,  Labrador,  12-14  fathoms  (1). 

Distribution. — Norway,  Sweden,  Massachusetts  Bay  to  Labra- 
dor, Grinnell  Land,  North,  West  and  East  Greenland,  Spitzber- 
gen,  Franz  Joseph  Land,  Siberian  Polar  Sea  (Tchukchee  coast), 
Point  Barrow,  Bering  Sea,  Ochotsk  Sea,  North  Japan;  2-125 
fathoms. 

Grinnell  Land:  Cape  Frazer,  Franklin  Pierce  Bay,  Discovery 

Bay  (Miers);  North  Greenland:    Port  Foulke  (Stimpson),  Cape 

Dudley  Digges,  Northumberland  Island,  luglefield  Gulf,  Murchi- 

son  Sound  (Ohlin). 

46.  Spirontocarii  spinas  (Sowerby). 

Hippolyte  so\c€rlyi  Milne-Edwards,  Hist.  Nat.  Crust.,  Vol.  2,  1837.  p. 
3»0  ;  U.  spinus  Smith,  l.  c,  1879,  p.  68;  Doflein,  i.  c,  1900,  p.  332. 

Station  29.  Olriks  Bay,  7-25  fathoms  (2). 

Station  39.  GranviUe  Bay,  30-40  fathoms  (1). 

Station  40.  Granville  Bay,  20-30  fathoms  (2). 

Station  49.  Olriks  Bay,  15-20  fathoms  (1). 

11 
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Station  50.  Kamah,  30-40  fathoms  (1). 

Station  52.  Robertson  Bay,  5-15  fathoms  (1). 

Distribution. — Scotland,  Norway,  Massachusetts  Bay  to  Labra- 
dor, Grinnell  Land,  North  and  West  Greenland,  Jan  Mayen, 
Spitzbergen,  Bering  Straits,  Point  Barrow ;  2-240  fathoms. 

Grinnell  Land:  Discovery  Bay  (Miers) ;  North  Greenland: 
Northumberland  Island,  Inglefield  Gulf,  Murchison  Sound  (Ohlin). 

47.  Spirontooarii  gaimardi  (Milne-Edwards). 

Hippolyte  gaimardi  Milne-Edwards,  Hist.  Nat/  Crust.,  Vol.  2,  1837,  p. 
378 ;  Smith,  I.  c,  1879,  p.  67 ;  Doflein,  /.  c,  1900,  p.  330. 

Station    4.  Upemavik,  8-10  fathoms  (18). 

Station  11.  Northumberland  Island,  10-15  fathoms  (3). 

Station  36.  Saunders  Island,  6  fathoms  (4). 

Station  37.  Saunders  Island,  5  fathoms  (1). 

Station  43.  Barden  Bay,  20-25  fathoms  (7). 

Station  54.  Foulke  Fjord,  5  fathoms  (47). 

Distribution. — Baltic  Sea,  Denmark,  Sweden,  Norway,  Scot- 
land, Massachusetts  Bay  to  Labrador,  Polar  islands  of  North 
America,  Grinnell  Land,  North  and  West  Greenland,  Iceland, 
Jan  Mayen,  Spitzbergen,  Novaja  Semlja,  Kara  Sea,  Tchukchee 
coast.  Point  Barrow,  Bering  Sea ;  2-250  fathoms. 

Grinnell  Land:  Franklin  Pierce  Bay  (Miers);  North  Green- 
land: Port  Foulke  (Stimpson),  Inglefield  Gulf  (Ohlin). 

48.  Spirontooarii  grcenlandioa  (Fabricius). 
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Station  50.   Karnah,  8<>-40  fathoms  (4), 

^tiUioii  54,  Foulke  Fjonl,  5  fathoms  (23), 

I>i^riifulmi. — Norway,  MassachusettB  to  Labrtidor,  Polar  islands 
of  54orth  America,  Gritmell  Land,  North,  Weafc  and  East  Green - 
laod^  Tcbukchee  coast,  BeriDg  Sen,  Kamchatka,  Puget  Sound; 
2-200  fathoms. 

GriBQeJI  Land:  FraakHo  Pierce  Bay,  Dumbell  Bay  (Miers); 
Knrth  Greenland  1  Cape  Dudley  Diggas,  Nortiiumberland  Itland, 
MurchiiOQ  Sounds  Inglefield  Gulf    (Ohlin). 

49.  tpifoatMarii  potmril  (Sabint} 

iS^pp^lyU  poll  r in  Smtth,  L  e  ,  1879,  p.  80,  PL  11,  figa,  1-4 ;  H,  p&iari$ 
«Qd  t^rmli*  Doileiii,  i.  c..  1900,  pp,  3^14,  335, 


9.  SiimteB  Idnd,  &-10  UOkom  (15). 

Slirtioii  12.  Foully  Fyxcd,  6  fitthoms  (4). 

I  21.  MurohiSQii  Sound,  25  fathoios  (3). 
ae..Qqpe  Abxander,  27  fathoms  (10). 
Sn.  CSsftt  Caialoii,  35  fi^oms  (9). 

Stailm  29.  Obik*  Baj,  7-25  fathoms  (51). 

Station  82   Foulko  I^oid,  14  fathoms  (1). 

Stasioa  37.  Saondofs  Islaiidy  5  fathoms  (5). 

Stalicm  89.  Onmyille  Bay,  8(M0  fathoms  (21). 

Station  40.  Granville  Bay,  20-30  fathoms  (33). 

Station  43.  Barden  Bay,  20-25  fathoms  (2). 

Station  45.  Barden  Bay,  10-40  fathoms  (4). 

Station  51.  Robertson  Bay,  35-40  fathoms  (4). 

Station  54.  Foolke  Fjord,  5  fathoms  (37). 

Didributum. — Sweden,  Norway,  Cape  Cod  to  Labrador,  Polar 
islands  of  North  America,  Grinnell  Land,  North,  West  and  East 
Greenland,  Jan  Mayen,  Spitzbergen,  Bear  Island,  Franz  Joseph 
Land,  north  of  Bering  Straits;  2-260  fathoms. 

Grinnell  Land:  Dobbin  Bay,  Franklin  Pierce  Bay,  Cape 
Napoleon,  Discovery  Bay  (Miers);  North  Greenland:  Littleton 
Idand,  Port  Foulke  (Stimpson),  Cape  Dudley  Digges,  Northum- 
berland Island,  Murchison  Sound,  Inglefield  Gulf  (Ohlin). 

so.  CrtBgon  (Solerooran^n)  boreat  (Phipps). 

Ortmaon,  Proc.  Acad.  Pbila.,  1895,  p.  178 ;   Doflein,  I,  c,  1900,  p. 
323. 
Station    9.  Saunders  Island,  5-10  fathoms  (7). 

Station  21.  Murchison  Sound,  5  fathoms  (1). 
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Station  26.  Cape  Alexander,  27  fathoms  (6). 

Station  27.  Cape  Chalon,  35  fathoms  (6). 

Station  29.  Olriks  Bay,  7-25  fathoms  (11). 

Station  39.  Granville  Bay,  30-40  fathoms  (2). 

Stalion  40.  Granville  Bay,  20-30  fathoms  (21). 

Station  45.  Barden  Bay,  10-40  fathoms  (3). 

Station  49.  Olriks  Bay,  5-20  fathoms  (10). 

Station  50.  Kamah,  30-40  fathoms  (6). 

Station  51.  Robertson  Bay,  35-40  fathoms  (10). 

Station  62.  Robertson  Bay,  5-15  fathoms  (8). 

Station  54.  Foulke  Fjord,  5  fathoms  (2). 

Distrihviion. — Norway,  Massachusetts  to  Labrador,  Polar  islands 
of  North  America,  Grinnell  Land,  North,  West  and  East  Green- 
land, Iceland,  Jan  Mayen,  Spitzbergen,  Novaja  Semlja,  Franz 
Joseph  Land,  Tchukchee  coast.  Point  Barrow,  Bering  Straits; 
4-200  fathoms. 

Grinnell  Land:  Franklin  Pierce  Bay,  Cape  Napoleon,  Discov- 
ery Bay  (Miers);  North  Greenland:  Littleton  Island,  Port  Foulke 
(Stimpson),  Cape  Dudley  Digges,  Northumberland  Island,  Mur- 
ehison  Sound  (Ohlin). 

51.  Keotoorangon  lar  (Owen). 

Ortmann,  I.  c,  1895,  p.  181 ;  Doflein,  I.  c,  1900,  p.  327. 

Station    9.  Saunders  Island,  5-10  fathoms  (3). 
Station  11.  Northumberland  Island,  10-15  fathoms  (2). 
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M.  Sabinaa  Mptemearinata  (Sabine). 

Ortmann,  I.  6.,  1695,  p.  188;  Doflein,  I.  c,  1900.  p.  328. 

Station  12.  Foulke  Fjord,  35  fathoms  (1). 

Station  18.  Foulke  Fjord,  15-20  fathoms  (1). 

Station  89.  Granville  Bay,  30-40  fathoms  (13). 

Station  40.  GranviUe  Bay,  20-30  fathoms  (65). 

Station  43.  Barden  Bay,  20-25  fathoms  (1). 

Station  49.  Olriks  Bay,  15-20  fathoms  (18). 

Station  50.  Kamah,  30-40  fathoms  (6). 

DiMribution, — Norway,  Massachusetts  Bay  to  Labrador,  Grin- 
nell  Land,  North  and  West  Greenland,  Iceland,  Spitzbergen, 
Novaja  Semlja,  Kara  Sea,  Siberian  Polar  Sea  (East  Taimyr 
peninsula  and  Tchukchee  coast) ;  5-160  fathoms. 

Grinnell  Land:  Dobbin  Bay,  Cape  Napoleon,  Discovery  Bay 
(Mien);  North  Greenland:  Murchison  Sound  (Ohlin). 

•S.  Bapafurofl  pubetMni  (Kroeyer). 

Smith,  I  c„  1879.  p.  47;  Doflem,  I  c,  1900,  p.  341. 

Stadon  61.  Battle  Harbor,  Labrador,  0-1  fathom  (1). 

LHdrihxiUon  — Northeast  America:  New  Jersey  to  Labrador; 
Greenland  (west  coast  northward  to  Umenak,  ca.  71^  N.  L.), 
North  Europe,  Spitzbergen,  Murman  coast.  White  Sea,  Bering 
Sea,  Kamchatka,  Puget  Sound. 

54.  Hyai  araneas  (UnnCO. 

Rathbnn,  Proc.  U.  S.  Mas.,  Vol.  16,  1803,  p.  67  ;  Doflein,  I.  c,  1900, 
p.  :552. 

Station    1.  Domiuo  Run,  Labrador,  0-1  fathom  (1). 

.Station  00.   Battle  Harbor,  Labrador,  12-14  fathoms  (3). 

Digtributlon. — Northern  Europe  to  Novaja  Semlja  and  Spilz- 
l)ergeu,  Iceland;  Northeast  America:  Cape  Cod  to  Labrador;  West 
^rreeuland  (northward  to  Godhavn);  Tchukchee  coast,  Ochotsk 
Sea;  (I- 100  fathoms. 

PYONOaONIDA. 

1.  Hjmphon  long^tarse  Krocycr. 

Wilson,  Trans.  Connect.  Acad.,  Vol.  5,  1878,  p.  19,  PI.  7,  fig.  2  ;  Wil- 
wn.  }Il'\k  U.  S.  Fish  Coinm.  for  1878,  part  6,  18ho,  p.  4^9,  PI.  6,  figs. 
:^>.  :U  ;  Hoek,  Cliallenjeer  Pycnoj2;on.  '^,  1881,  p.  20;  Hoek,  Niederl. 
Arch.  Zo()l.  Suppl.,  1881,  p.  15,  PI.  1,  figs.  22,  23. 

^ftatiou  311.  Granville  Bay.  30-40  fathoms  (2  ?). 
SUtion  40.  Granville  Bay,  20-30  fathoms  (2  ?  ). 
Statiou  o2.   Rol>erteon  Bay,  5-15  fathoms  (1  c?). 
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Distribution. — Massachusetts,  Maine,  Nova  Scotia,  Greenland, 
Norway,  Novaja  Semija,  Point  Barrow;  2-220  fathoms. 

2.  Kymphon  grotiipei  (Linn6). 

Wilson,  I  c,  1878,  p.  20,  PI.  7,  fig.  1  ;  WilsoD,  L  c.  1880,  p.  491,  PI. 
6,  figs.  32-37,  PI.  7,  fig.  42  ;  Hoek,  ChalL,  1881,  p.  2(».  p.  44.  PI.  3, 
figs.  9-12,  PI.  4,  fig.  1 ;  Hoek,  Nied.  Arch.,  1881,  p.  12,  PI.  1,  figs. 

17-21. 

Station  26.  Cape  Alexander,  27  fathoms  (1  ?). 

Station  27.  Cape  Chalon,  35  fathoms  (1  jun.). 

Station  40.  Granville  Bay,  20-30  fathoms  (2  cT,  1  jun.). 

Station  43.  Barden  Bay,  20-25  fathoms  (19). 

Station  49.  Olriks  Bay,  15-20  fathoms  (2  jun.). 

Distrihution. — North  Sea,  Norway,  Long  Island  Sound  to  St. 
Lawrence  Gulf,  Polar  islands  of  North  America,  North  Greenland, 
East  Greenland  (North  Shannon),  Spitzbergen,  Barents  Sea, 
Novaja  Semija,  Point  Barrow ;  0-540  fathoms. 

North  Greenland:  Northumberland  Island  (Ohlin). 

8.  Kymphon  hlrtipet  Bell. 

N.  hirtipes  WilsoD,  I  c,  1878,  p.  22,  PI.  5,  fig.  2,  PI.  6.  fig.  2 ;  Hoek, 
ChaU.,  1881,  p.  17;  Hoek,  Nied.  Aroh.,  1881,  p.  6,  PI.  1,  figs.  1-8; 
N.  hirtum  Wilson,  I.  c,  1880,  p.  495,  PL  7,  figs.  38,  41. 

Station  39.  Granville  Bay,  30-40  fathoms  (2  J,  1  9,  3  jun.). 

Distribution. — Massachusetts,  Nova  Scotia,  Polar  islands  of 
North  America  (Northumberland  Sound),  Grinnell  Land,  North 
GreenlainJ^    Kagt  Greenland,    Spitzbergen,    Barents  Sea;    10-2U9 
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The  ovigerous  male  of  Station  39  agrees  in  all  essential  points 
with  P.  hispida  as  figured  by  Wilson.  The  two  females,  however, 
fihow  the  chelae  of  the  mandibles  (antennse)  as  figured  by  Wilson 
for  P.  discoidea  (1880,  fig.  10b),  and  the  rostrum  is  more  obtuse 
than  in  the  male,  which  is  another  diagnostic  character  assigned 
to  dUcoidea.  In  the  shape  of  the  end  of  the  abdomen  I  do  not 
find  any  difference;  all  three  individuals  have  it  obtuse,  and  not 
pointed  and  slightly  bifid. 

In  my  opinion  P.  hispida  is  not  diflferent  from  discoidea,  but 
represents  merely  the  male  sex. 

DiMrihuiion. — Maine,  Grand  Manan  (12-55  fathoms),  South 
Greenland,  North  Norway,  Lapland,  White  Sea. 


In  conclusion  I  add  here  a  list  of  species  recorded  previously 
from  the  northern  parts  of  Baffin  Bay  and  Smith  Sound,  but  not 
found  by  our  expedition  in  the  same  latitudes: 

1.  BalanuB    crenatiia    Brug.      Grinnell  Land:    Discovery   Bay 

(Miers,  Jouni,   Linn,  Soe,  2^ol.,  Vol.  15,   1881,  p.    73). 

2.  BalanuB  halanoidea  (L.).     Port  Foulke  (Stimpson)  (possibly 

seen  by  the  present  writer  at  Foulke  Fjord). 

3.  OrchomeTiella  minuta  {Kr,).     North  Greenland:  Cape  Dudley 

Digges,  and  EUesmere  Land:  Cape  Faraday  (Ohlin). 

4.  Anonyx  affinis  Ohl.     Cape  Dudley  Digges  (Ohlin). 

o.    Hoplonyx  cicada   (Fahr,  )=:  Anonijx  gulosiis    Kr.       Grinnell 

Land:  Discovery  Bay  (Midrs). 
(5.   Ampeliica  eschrichtl  Kr,     North  Greeuhind :  Murchison  Sound 

(Ohlin). 

7.  Ifnploops   tuhlcola   Lilj.       North   Greenland:    Cupe    Dudley 

Digges  (Ohlin). 

8.  AcarAhoatepJieia     mcdmrjreni      (Goes).         Murchison     Souud 

(Ohlin). 
i>.   EimruA  c\u*pidaiuA    Kr.       Grinnell    Land:    Franklin    Pierce 
Bay  (Miers). 

10.  Apheriisa glacialis  (H&ns,),     North  Greenland:  Woktenholme 

Sound  (Ohlin). 

11.  Pdratijliis  ttmitti  (Goiis).     Murchison  Sound  (Ohlin). 

12.  Aiiuiihila  homari  CFabr.).     North  Greenland     Cape  Dudley 

Digges,    Northuml)erland    Island;    Ellesmere    Laud:    Cape 
Farailay  (Ohlin). 

13.  Neohela   monstrosa    ( Boeck).     North  Greenland:    Murchison 

Sound  (Ohlin). 
!4.    Caprella  monocern  Sars.     Cape  Dudley  Digges  (Ohlin). 
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Olyptonotus  sabinei    (Kr.)       Cape  York    (Hansen), 

l3udley  Digges  and  Cape  Faraday  (Ohlin). 
Diastylis  spiniUosa  Hell.     Murchison  Sound  (Ohlin). 
Nymphon  stroemi  Kr.      Grinnell   Land:    Cape  Frazer"  and 

Floeberg  Beach  (Miers). 
Nymphon  robudum   Bell.      Grinnell  Land:    Discovery   Bay 

(Miers,  Journ.  Linn.  Soc.,  Vol.  15,  1881,  p.  72). 
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EGHIHODEBMB  COLLECTED  OFF  THE  WEST  COAST  OF  OEEEHLAHD  BY 
THE  PEIHCETOK  ABCTIC  EXPEDITION  OF  1899. 

BY  WALTER  M.  RANKIN. 

The  following  Ecbinoderms  were  collected  by  the  Princeton 
Arctic  Expedition  of  1899. 

In  compiling  the  list  I  have  endeavored  to  give,  in  addition  to 
the  identification  of  the  species,  some  notes  on  the  specimens — 
their  number,  locality  and  peculiarities,  together  i;?ith  a  tabulation 
of  the  distribution  of  the  species  in  area  and  depth. 

I  have  not  attempted  to  give  a  complete  sjnonomy  of  the  species, 
but  merely  to  quote  the  original  author  and,  ordinarily,  the  refer- 
ence where  a  more  complete  description  or  figure  of  the  species  may 
be  found. 

HOIiOTHURIOIDBA. 

1.  Cnenmaria  frondoia  (Gunn.). 

Jlolofhuria  frondosa  Gunnerus,  Abhaml.  der  Kgl.  Schwed.  Akad.  der 

WissenscbafteD,  p.  115,  PI.  IV,  figs.  1,  2,  17G7. 
Cucumaria  fromlosa  Forbes,  History  of   British  Starfishes,  p.  209, 

1841. 

Station  49.  Olriks  Ikiy,  upper  narrows,  1 5-20  fathoms.  1  spec- 
imen. 

A  single  small  specimen,  47  mm.  long,  34  mm.  in  diameter  as 
contracted  in  alcohol.  One  tentacle,  the  ventral,  is  dark  colored; 
the  others  light. 

DiMi'ibution. — Florida  reefs  (dredged),  Massachusetts  to  Labra- 
dor, Baffin's  Bay  (Nares  Ex.),  Assistance  Bay  (Penny's  voyage), 
Iceland,  North  Cape,  Spitzbergen,  Kara  Sea,  north  coiust  of  Alaska. 
**  The  form  discovered  by  Ayres  at  San  Francisco  may  perhaps 
be  C.  californlca,  a  closely  allied  species  *'  (Ludwig). 

Ludwig,  in  Fauna  Ardica,  Bd.  1,  pp.  142,  143  (1000),  gives 
the  diritribution  as  a  two-thirds  circumpolar,  the  species  being  still 
unrepresented  in  the  north  Asian  region,  from  70°  E.  L.  to  170° 
W,  L.     North  and  south  its  extreme  j)oints  of  distribution  are. 


170 


PROCEEDINGS   OF   THE  ACADEMY   OF 


[Feb., 

Florida  reefs,  24°  N.  L.  on  the  west,  and  Plymouth,  England, 

50°  N.  L.  on  the  east  of  the  Atlantic,  to  Spitzbergen,  80°  N.  L. 

Its  vertical  distribution  ranges  from  0  to  220  fathoms  on  the 

west  coast  of  Iceland.     The  usual  depth  is  from  3  to  30  fathoms. 

2.  M yriotrochnt  rinkii  Steenstrup. 

MyriotrochuB  rinkii  Steenstrup,  Videnskabelige  Meddelelser  Natnrhiat 
Forening  i  Kjobenhavn,  pp.  55-60,  PL  III,  figs.  7-10, 1851 ;  Theel, 
Challenger  Reports,  Zoology,  Vol.  XIV,  Holothuria,  p.  37,  1886. 

Station    9    Saunders  Island,  5-10  fathoms.     1  specimen. 

Station  45.   Barden  Bay,  10-45  fathoms.     32  specimens. 

Distribution, — West  coast  of  Greenland  to  Discovery  Bay 
(Nares  Ex.),  Assistance  Bay  ( Penny* s  voyage);  east  coast  of 
Greenland,  Spitsbergen,  Barents  Sea,  Nova  Zembla,  Kara  Sea, 
Bering  Sea,  Point  Barrow. 

As  Otunimaria  frondoBa^  this  also  is  a  two-thirds  circum[K>Iar 
form,  being  absent  in  the  north  Asian  region,  71°  E.  L.  to  170° 
W.  L..,  and  in  the  North  American,  156°  W.  L.  to  95^  W.  L. 

It  is  a  strictly  Arctic  form,  its  extreme  points  of  distribution 
north  and  south  being  81°  41'  N.  (Discovery  Bay)  to  57°  N. 
(Skager  Rak). 

It  belongs  principally  to  the  littoral  region,  but  has  been  dredged 
at  a  depth  of  360  fathoms. 

ECHINOIDEA. 

3.  StrongylooentrotuB  drdbaohiensis  (O.  F.  MUllcr). 
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Station  52.  BobertsoD  Bay,  5-15  fathoms.     4  specimens. 

Station  61.  Battle  Harbor,  Labrador,  1  fathom.     83  specimens. 

The  series  of  101  specimens,  ranging  from  5  mm.  to  58  mm.  in 
<iiameter,  shows  considerable  variation  among  themselves  and  from 
the  typical  form,  as  has  been  noted  by  Duncan  and  Sladen  in 
their  report  on  the  Echinoderms  of  the  Nares  Expedition.*  The 
height  in  two  specimens  of  approximately  the  same  diameter  may 
di£Fer  by  as  much  as  10  mm. — as  55 :  85  and  52  :  25  mm. 

The  specimens  on  the  whole  are  more  depressed  than  specimens 
of  similar  size  collected  on  the  Massachusetts  coast,  and  the  spines 
are  shorter  and  less  numerous,  the  cleaned  test  showing  only  com- 
paratively few  large  tubercles. 

Distribution, — Numerous  stations  on  the  west  coast  of  Green- 
land: Discovery  Bay  (Nares  Ex.),  Assistance  Bay  (Penny's 
voyage);  Great  Britain,  Scandinavia,  Spitzbergen,  Nova  Zembla, 
north  coast  of  Siberia,  Ochotsk  Sea,  Kamschatka,  Bering 
Strait 

An  Arctic  and  Sub- Arctic  form,  extending  as  far  south  on  the 
North  American  coast  as  oflf  Chesapeake  Bay,  A  circumpolar 
form,  being  found  both  in  the  north  Atlantic  and  north  Pacific. 
Its  extreme  depth  is  given  by  Verrill  as  640  fathoms. 

ASTEROIDEA. 
4.  AtteriAB  i»olarU  (M.  and  T.). 

Aitettuanthiou  polaris  Miiller  and  Troechel,  Sv^^tem  der  Asteriden,  p. 

16,  1842. 
Attirias  polaris  Verrill,  Proc.  Boston  Society  Natural  History,  X,  p. 

356,  1866. 

Station  1.  Domino  Run,  Labrador,  1  fathom.  4  specimens  (3 
<lry). 

Station  2.  Godhavn,  Disco  Island,  8  fathoms.  2  specimens 
(juventi). 

Station  61.   Battle  Harbor,  Labrador,  1  fathom.      12  specimens 

(4  dr>0. 

A  ?ix-armed  species.  The  size  of  the  sixteen  adult  specimens 
averages  from  160-200  mm.  in  total  diameter.  The  smallest  of  the 
young  jipecimens  has  a  radius  of  10  mm.  Four  of  its  six  arms  are 
in  the  form  of  buds. 

/)iVf ri6«/ion.  — Greenland,     Torske    Beach,     and    at    65°    N., 

~^ATinaU  of  Natural  History  (IV),  Vol.  XX,  p.  452,  1877. 
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twenty-six  miles  from  the  coast,  at  a  depth  of  30  fathoms  (Nares 
Ex. ) ;  Labrador,  Gulf  of  St.  Lawrence. 

0.  Aiteriai  gTcenlandica  (LOtken). 

Asteracanthioii  granlandica  Liitken,  Vid.   Meddel.   N.   Forening  i 

Kjobenhavn,  p.  29,  1857. 
Asterias  gro&nlandica  Stimpson,  Proc.  Acad.  Nat.  Soi.  Pbila.,  p.  142; 
1863. 

Station    9.    Saunders    Island,    5-10    fathoms.      5    specimens 
(2juv.). 

Station  11.  Northumberland  Island,  10-15  fathoms.     11  speci- 
mens. 

Station  21.  Murchison  Sound,  25  fathoms.     1  specimen. 

Station  27.  Off  Cape  Chalon,  35  fathoms.     2  specimens. 

Station  29.  Olriks  Bay,  lower  narrows,  7-25  fathoms.  1  speci- 
men. 

Station  32.  Foulke  Fjord,  14  fathoms.     1  specimen. 

Station  40.  Granville  Bay,  20-30  fathoms.     3  specimens. 

Station  50.  Karnah,  30-40  fathoms.     1  specimen. 

Station  51.  Robertson  Bay,  35-40  fathoms.     2  specimens. 

Station  52.  Robertson  Bay,  5-15  fathoms.  7  specimens 
(2iuv.). 

The  largest  of  this  five-armed  species  has  a  radius  of  37  mm. 
Among  those  from  Stations  9  and  52  are  very  young  forms,  the 
smallest  measuring  only  5  mm.  in  total  diameter. 

DidribtUion. — West  coast  of  Greenland  and  extending  north  to 
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the  rays  the  spines  seem  to  be  iess  regular  in  their  arrangement; 
both  the  dorse-  and  ventral -laterals  are  about  thirty  in  number. 
The  rectiform  pedioellarise  are  similar  to  the  type  C^*  c,  PL  II,  figs. 
3  and  4).  Those  near  the  dorsal  spines  are  smaller  than  those 
round  the  lateral.  The  cruciform  pedicel larire,  however,  seem  to 
differ,  being  somewhat  longer  than  in  the  type,  and  the  jaws  more 
convex  on  their  outer  surfaces.  At  the  biting  tip  are  two  very 
large,  sharp  teeth  and  smaller,  scattered  teeth  are  on  the  concave 
surface.  These  cruciform  pedioellarise  form  very  prominent 
clusters  around  the  two  lateral  rows  of  spines. 

The  species  was  found  originaUy  by  its  authors  in  Advent  Bay, 
Spitzbergen,  at  a  depth  of  60  fathoms,  and  they  also  report  two 
specimens  from  the  Kara  Sea  as  a  variety  of  A,  gunneri. 

This  is  the  first  recorded  specimen  from  Greenland  waters.  The 
color  in  the  living  state  corresponds,  Dr.  Ortmann  tells  me,  to  the 
description  ^ven  by  Danielssen  and  Koren,  ' '  deep  red  on  the 
aboral  surface,  whity-yellow  on  the  oral  surface."  Th«  present 
tdcoholic  specimen  is  yellowish -brown. 

7.  Btiohaitdr  tllmliu  (Stlmpson). 

AiUracanthion  albulus  StimpsoD,  Synopsis  Marine  Invertebrates  of 

Oimod  Manan.  p.  14.  PI.  XIV,  fig.  5<  1653. 
StichasUr  albului  Verrill,  Proc.  Boston.  Soc  Nat.  Hist.  X,  p.  851, 

1866. 

Station    4.  Upernavik,  8-10  fathoms.     2  specimens. 

Station    9.  Saunders  Island,  5-10  fathoms.     4  specimens. 

Station  11.  Northumberland  Island,  10-15  fathoms.  5  speci- 
mens. 

Station  18.   Foulke  Fjord,  15-20  fathoms.     10  specimens. 

Station  29.  Olriks  Bay,  lower  narrows,  7-25  fathoms.  3  speci- 
mens. 

Station  40.  Granville  Bay,  20-30  fathoms.     1  specimen. 

Station  50.   Karnah,  30-40  fathoms.     2  specimens. 

All  the  specimens  have  the  characteristic  three  short  and  three 
long  arras.  Largest  specimen :  radius  of  long  arm  24. 5  mm. ,  of 
short  arm  5.5  mm. 

DUiribution, — Eastport,  Me.,  and  Grand  Manan;  south  of 
Halifax,  So  fathoms;*  Greenland,  Godhavn  and  Holsteinborg 
(Valorous  Ex.),  Port  Foulke  (Hayes  Ex.),  Franklin  Pierce  Bay 
(Nares  Ex.),  Iceland,  Spitzbergen,  Nova  Zembla. 

'  ChalUnger  Report. 


174 


PROCEEDINGS  OF  THE  ACADEMT  OP 


[Feb., 
Range,   from  3  to  192 


An   Arctic  and  Sub- Arctic  species, 
fathoms. 
8.  Cribrella  ooalata  (Llnck). 

Pentadaeti/logaster  oeulatus   Linok,    De  Stellis  Marinis,   p.   35,    PL 

XXXVI.  No.  62,  1773. 
Cribrella  oculata  Forbes,  Hist.  Brit^  Starfishes,  p.  100,  1841. 
Cribrella  sanguinolenta  Liitken.  Vid.  Meddel.  N.  ForiBiiiDg  i  Kjoben- 

havn,  p.  81,  1857. 

Station  27.  Oflf  Cape  Chaloa,  35  fathoms.     1  specimen. 

Station  39.  Granville  Bay,  30-40  fathoms.     1  8i>ecimen  (dry). 

Station  45.  Barden  Bay,  10-40  fathoms.     2  specimens. 

Station  49.  Olriks  Bay,  upper  narrows,  15-20  fathomis. 
2  specimens. 

The  specimens  are  small  (from  17  to  45  mm.  in  diameter),  except 
the  two  from  Station  45.  These  are  120  mm.  in  diameter,  and 
in  addition  to  their  size  vary  from  the  other  specimens  in  the 
greater  length  of  the  spines,  the  marked  openness  of  the  mesh  of 
the  aboral  surface,  and  the  irregular  arrangement  of  the  spines  on 
the  oral  surface  of  the  rays.  In  all  these  points,  however,  the 
specimens  closely  resemble  examples  from  Eastport,  Me.,  which  1 
have  examined  in  the  Peabody  Museum  at  New  Haven. 

Distribution. — A  widely  distributed  Arctic  and  Sub- Arctic 
species.     (?)  Circumpolar. 

From  Nantucket  shoals  north,  Labrador,  Hall  Island,  Green- 
land (Valorous  Ex.),  Iceland,  British  coasts,  Scandinavia,  Spitz- 
bergen.    Nova  Zembla,    White    Sea,   off    north  coast  of    Asia 


1901.]  STATURAL  SCIENCES  OP  PHILADELPHIA.  175 

80  and  68  mm.  respectively,  and.  the  proportion  of  the  radii  is  as 
two  to  one.  The  rays  are  broader  at  the  base  and  more  tapering 
than  the  typical  form.  As  to  the  adambulacral  armature,  there 
are  five  or  six  spines  in  each  plate  of  the  longitudinal  series  and 
six  in  the  transverse;  the  former  are  somewhat  webbed  at  the  base. 

From  Station  39  one  specimen  resembles  very  closely  the  larger 
one  from  Station  49.  The  other  two  (60  and  80  mm.  in  diameter 
respectively)  have  longer,  more  slender  and  less  tapering  rays;  in 
this  respect  coming  closer  to  the  typical  C,  papposua,  the  proportions 
of  the  radii  being  about  2J-2^  to  1.  The  longitudinal  series  of 
adambulacral  plates  have  each  three  or  four  spines  to  a  plate,  and 
the  transverse  series  five  spines.  In  all  five  specimens  the  paxills& 
have  longer,  more  numerous  and  more  divergent  spines  than  does 
the  t3rpical  form. 

Danielssen  and  Koren  (L  c,  p.  44)  discuss  the  relation  of  Solas- 
ter  affinlB  (Brandt)  to  Crossaster  {Solader)  papposua,  and  Sladen 
(/.  c,  p.  41)  describes  a  form  from  the  Faroe  Islands  which  he 
calk  variety  icpientrionalis  of  C.  pappo9xiSy  while  Duncan  and 
Sladen,  in  the  report  of  the  Echinoderms  of  the  Nares  Expedition,* 
mention  the  variations  from  the  type  form  in  their  specimens  of  0. 
pappoms.  The  present  specimens  agree  with  these  cited  descriptions 
in  the  number  of  the  rays  (10),  but  otherwise  there  are  minor 
deviations  from  them  all.  1  am  inclined  to  think  that  all  are 
merely  local  varieties  of  an  extremely  variable  species. 

DUtrlhution. — Widely  distributed  over  the  whole  north  area  of 
the  Atlantic;  Arctic  and  Sub- Arctic:  Massachusetts,  Newfound- 
land, Discovery  Bay  and  Franklin  Pierce  Bay  (Nares  Ex.), 
Assistance  Bay  (Penny's  voyage),  Iceland,  British  and  north 
French  coasts,  Faroe  Islands,  Scandinavia,  Finraark,  Murman 
coast,  Spitzbergen,  Barents  Sea,  Nova  Zembla.  (?)  Bering  Straits 
(  C.  afinis  Brandt). 
10.  SolMtor  endeoa  (Retzius). 

A}it*ria9  endeca  Retzias,  K.  Vet.  Akml.  Handl.  Stockholm,  IV,  p.  237, 

1783. 
Solanter  endeea  Forbes,  Mem.  Werner  Soo.,  VIII,  p.  121,  1839. 

Station  39.  Granville  Bay,  30-40  fathoms.     1  specimen. 
A  single  nine-rayed  specimen,  diameter  30  mm. 
Du^tribution. — North     coast     of     North    America,    Greenland 
("dredged  at  30  fathoms)    (Nares  Ex),  Iceland,  coast  of   Great 
^Annal$  of  Nat.  But,  (4),  XX,  p.  457,  1877. 
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Britain,  Faroe  Islands,  Norway,  Spitzbergen,  Murman  coast     A 
variety,  decemradiata,  with  ten  rays  at  Sitka  (Brandt). 

11.  Pteraiter  mUitaris  (0.  F.  MttUer). 

Ast&riaa  militaris  O.  F.  Miiller,  Zool.  Dan.  Prodr.,  p.  284,  1776. 
Fteraster  militaris  Miiller  and  Troschel,  Syst.  der  Asteroid. ,  SuppL,  p. 

28,  1842. 

Station  39.  Granville  Bay,  30-40  fathoms.     1  specimen. 

Station  50.  Kamah,  30-40  fathoms.     2  specimens. 

The  specimen  from  Granville  Bay  has  R.  23,  r.  10.  The  other 
two  specimens  are  badly  damaged. 

Distribution. — North  American  coast,  Bay  of  Fundy  and  south 
to  Cape  Cod,  west  coast  of  Greenland,  Dobbin  Bay  (Nares  Ex.), 
Davis  Strait  (Valorous  Ex.),  Smith  Sound,  British  coast.  Norway 
Finmari^,  Spitzbergen,  Nova  Zembla,  Kara  Sea. 

OPHJUROIDEA. 

12.  0plik>gl7p]ia  jarsii  (Ltitkcn). 

Ophiura  $arm  Lutken,  Vid.  Meddel.  N.  Forening  i  Kjobenhavn,  p.  7, 

1854. 
Ophioglypha  saraii  Lyman,  111.  Cat.  Mus.  Comp.  Zool.  Cambridge, 

No.  1,  p.  41,  figs.  2,  3,  1865. 

Station  39.  Granville  Bay,  30-40  fathoms.     1  specimen. 
Station  40.  Granville  Bay,  20-30  fathoms.     1  specimen. 
Station  45.  Barden  Bay,  10-40  fathoms.     1  specimen. 
Station  49.  Olriks  Bay,  upper  narrows,  15-20  fathoms.     3  speci- 
mens. 

Station  50.  Kamah,  30-40  fathoms.     1  specimen. 
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8U«ioa  18.  Fonlke  I^ord,  15-20  iilhoms.  1  spociiiieiL 
Station  21.  MurebitOD  doand,  25  fiUhoiiM.  3  qteamons. 
Statioii  27.  Off  Gape  Chaloo,  35  fnthonuL  6  spedmeiis. 
Statioa  29.  Oliiks  Bay,  lower  nanrowB,  7-25  fftUioiiis.    S  sped- 


8uti<m  45.  Barden  Bay,  10-40  fftthoms.     3  specimeiis. 

Statkm  51.  Bobertocm  Bay,  85-40  fathoms.     2  specuiifiiii. 

8uti<ni  52.  Bobertson  Bay,  5-15  fathoms.     5  spedmeDa. 

The  specimens  vary  in  size  from  5.5  mm.  to  11  mm.  disk- 
dianwter.  In  alcohol  they  have  a  Une-gray  colcnr.  Arms  are 
uaaally  mariied  with  lifter  transrerse  bars.  Acoording  to 
Lyman's  deKription  the  side  arm-plaieB  do  not  meet  above  until 
about  the  middle  of  the  arm.  I  find  that  in  the  smaller  specimens 
the  nde  arm-plates  meet  nearer  the  disk — at  about  the  fifth  to 
tenth  dorsal  arm-plate. 

DidrUndion. — ^Arctic  and  Sub- Arctic,  Circnmpolar  (Ludwig): 
North  American  coast  as  far  south  as  Gape  Cod,  Qieenland,  Dis- 
covery and  Franklin  Fierce  Bays  (Nares  Ex.),  Oodhavn and  Fort 
Foiilke  (Hayes  Ex.);  Assistance  Bay,  0.  fascieulaia  (Fenn/s 
voyage);  Wellington  Channel,  north  of  England,  Faroe  Idands, 
Fnropean  Arctic  Ocean. 

Range  in  depth,  5  to  18  meters. 

14.  Ophioeten  serioeum  (Forbes). 

Ophiura  sericea  Forbes,  Satherland's  Jour.  Voyage  Baffin's  Bay,  Vol. 

II,  App.,  p.  coxv,  1862. 
Ophioeten  $ericcHm  LjungmaD,  Tiling.  Skan.  Oph.  of  Kong.  Akad.,  p. 

S60,  1864. 
Ophioeten  kroyeri  Liitken,  Lyman,  111.  Cat.  Mas.  Comp.  Zool.,  No.  1, 

p.  53.  1865. 

Station  12.  Foulke  Fjord,  35  fathom?.     12  specimens. 
Station  18.   Foulke  Fjord,  15-20  fathoms.     3  specimens. 
Station  21.  Murchison  Soun  I,  25  fathomd.     2  specimens. 
Station  27.  Off  Cape  Chalon,  35  fathoms.     4  specimens. 
Station  34.  Cape  York,  10  fathoms.     4  specimens. 
Station  39.  Granville  Bay,  30-40  fathoms.     199  specimens. 
Station  40.  Granville  Bay,  20-30  fathoms.     53  specimens. 
Station  43.   Barden  Bay,  20-25  fathoms.     2  specimens. 
Station  45.  Barden  Bay,  10-40  fathoms.     10  specimens. 
Station  49.  Olriks  Bay,  upper  narrows,  15-20  fathoms.     181 
spedmens. 
12 
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Station  50.  Karnah,  30-40  fathoms.     30  specimens. 

Station  51.  Robertson  Bay,  35-40  fathoms.     20  specimens. 

Station  52.  Robertson  Bay,  5-15  fathoms.     53  specimens. 

This  was  by  far  the  most  numerous  Ophiurid  found  by  the 
expedition,  and  indeed  one  of  the  most  common  forms  brought 
up  by  the  dredge  or  trawl.  The  series  contains  individuals  ranging 
in  size  from  2  mm.  (Station  34)  to  15  mm.  (Station  45),  disk- 
diameter. 

Distribution. — Arctic  and  Sub- Arctic:  coast  of  Massachusetts, 
northeast  Atlantic  (1,207  to  2,435  fathoms.  Porcupine  Ex.), 
Greenland,  Discovery  Bay,  Hayes  Point,  Franklin  Pierce  Bay 
(Nares  Ex.),  Assistance  Bay  (Penny's  voyage),  Iceland,  Jan 
Mayen  Island,  Faroe  Channel,  Lofoten  Islands,  Spitzbergen,  Nova 
Zembia,  Kara  Sea.     Range  in  depth,  5-4,453  meters  (Ludwig). 

15.  OpMopholii  aouleata  Gray. 

Ophiopholuf  aculeata  Gray,  Radiate  Animals  of  the  British  Museam, 

p.  25,  1848. 
Ophiopholis  bellis  Lyman,  111.  Cat.  Mas.  Comp.  Zool.,  I,  p.  96,  PI.  I, 

figs.  4-6,  1865. 

Station  60.  Battle  Harbor,  Labrador,  12-14  fathoms.  1  speci- 
men. 

This  widely  distributed  species  is  represented  by  a  single  small 
specimen  (3.5  mm.  disk -diameter),  and  thus  not  strictly  among 
the  Greenland  collections. 

DistrihtUion, — Arctic    and    Sub- Arctic,    Circumpolar:    North 
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IHdrihftJtian. — Arctic  and  Sub- Arctic,   Circumpolar^   Buropeaa 
and  Afolio  waa,  Greenland,  Frankliti  Pierce  Bay  (Nares  Ex/), 
BsQgi  in  depth,  5  to  201  inetera  (Ludwlg). 

Ast^itiM  bitUiit'itii  E«tsins,  DlsserlatiOp  p.  3-it  1*^05. 

OphiacatUha  tpinuh^a  MulL  ^nd  Trosofi.,  HyEi.  Aitber^*  p.  lOt,  1842. 

BUiirm  12.  Foulke  Fjord,  S5  fathoms.     1  sp«ciiTien, 

Station  26«  South  of  Cape  Alexander,  27  fathoms.     2  epeci- 

Btatioii  27.  Off  Cape  Chalon,  35  fatlioms.     4  #|)eciineii3. 

Station  2i>.  Olrik*  Bay,  lower  narrowa,  7-25  fathoms.  2  speci- 
mens. 

Station  39,  Granville  Bay,  30-40  fathoms.     23  specimens* 
p    The  apecimens  vary  in  ^ize  from  6  to  15  mm.  disk -diameter. 

t>fMrihuHon.  — Arctic  and  Bub- Arctic :  Eftetpi>rt,  Me, ;  Grand 
Manaii .  Nc ^-f ouud Ian d  ^  G resnl  and  (  Nares  E x i>edi tion ) .  D i sco very 
ami  FraukUo  Fierce  Bap  and  Cape  Fraser — the  most  numeroua 
Ophiorlan  collected  by  that  ex|>e<litiQn,  (Duncan  and  Sladen  con- 
iider  the  Ophiura  frafjUltt  of  thf^  Parry  Ezpedition  to  l#e  thin 
specie«»);  Penny's  voyage— Asststanee  Bay,  Ophmcotrtfi  cchinnlaia  : 
Iceland,  Farue  OifiuncI,  coa^«t  of  Norway  from  Lofoten  IsHlando  to 
North  C^ie,  Spitzbergen,  Barents  Sea,  Kara  Sea.  Dredged  by 
**  Albatroes"  at  1,606  fathoms  (2,890  meters)  off  the  coast  of 
North  GaroHna,  and  by  the  **  Challenger"  at  1,350  fathoms,  lat 
40**  17'  N.,  long.  66^  48'  W. 

The  reported  finding  by  Pfeffer  of  this  specis  in  Bering  Strait 
is  considerd  by  Ludwig  to  be  doubtful. 

ORINOIDBA. 

It.  AmttdMi  aMlirielLti  (Mailer). 

Aleeto  eichriehti  MuUer,  Monatsbericht.  d.  k.  preuas.  Akad.  d.  Wiss., 

Berlin,  p.  183, 1841. 
AnUdan  eMehrichti.  See  Carpenter,  in  Challenger  Report  Zool.,  Vol. 
XXVI,  p.  138,  for  sTDonomy. 

Statkn  26.  South  of  Cape  Alexander,  27  fathoms.     1  specimen. 
Station  27.  Off  Cape  Chalon,  35  fiithoms.     2  specimens. 
Station  29.  Olriks  Bay,  lower  narrows,  7-25  fathoms.     1  sped- 
len. 
Station  39.  Granville  Bay,  30-40  fathoms.     2  specimens. 
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Station  40.  Granville  Bay,  20-30  fathoms.     3  specimens. 

Station  49.  Olriks  Bay,  upper  narrows,  15-20  fathoms. 
1  specimen. 

Station  51.  Robertson  Bay,  35-40  fathoms.     6  specimens. 
19.  Antedon  quadrata  Carpenter. 

Antedon  quadrata  Carpenter,  Challenger  Report  Zool.,  Vol.  XXVI,  p. 
149,  1888. 

AnUdon  celtica  Duncan  and  Sladen,  Memoir  Arctic  Echinodermv,  Lon- 
don, 1881,  p.  76,  PI.  VI. 

Station  39.  Granville  Bay,  30-40  fathoms.     3  specimens. 

Station  40.  Granville  Bay,  20-30  fathoms.     2  specimens. 

Carpenter  (/.  c,  mpra,  pp.  136£f. )  discusses  at  length  the  species 
of  Antedon  belonging  to  the  Eschrichti  group  of  Comatulse,  and 
gives  a  complete  synonomy  of  the  two  species,  eschrichti  and 
quadrata.  I  find  the  differences  in  the  material  collected  by  this 
expedition  to  be  very  slight;  but  there  are  five  specimens  from 
Granville  Bay  which  seem  to  belong  to  Carpenter's  quadrata. 
Dr.  Ortmann  tells  me  that  in  life  there  is  a  distinct  difierenoe  in 
their  appearance,  but  this  is  less  evident  in  the  alcoholic  material. 
The  color  of  quadrata  is  lighter  and  the  arms  have  a  less  feathery 
appearance,  due  to  the  slightly  greater  length  of  the  arm- joints 
and  the  consequently  greater  distance  between  the  pinnules.  The 
character,  however,  of  quadrata  to  which  Carpenter  gives  special 
weight — i.e.,  the  shorter  third  pinnule  as  compared  with  the  second 
— I  cannot  find  at  all  well  marked,  though  its  joints  seem,  as  Car- 
penter says,  to  be  slightly  longer  than  those  of  the  same  pinnule  in 


Of  tluj»e  DiQetaaa  species  it  ^ill  be  observed  that  twa,  Astern 
polan4  and  Ophwphoiu  acuieaia^  are  nat  striutly  to  be  reckoned 
witli  ih&  otlwra  aa  tlidj  war^  coU^ctod  in  more  soutkom  atatiQafl-^— ^ 
tiM  foffiMr  olf  ills  ooiH  of  Librador  and  off  IXsoo,  tiie  lalte  in 
BaMife  Hiuiwr,  Labrador.  Ilia  oHmt  qpeohs  are  all  from  botwaen 
hL  76^  and  79^  N.,  tboagb  mne  qieoies  were  aho  found  at  fbe 
moBa  aoQUMni  atatiooiL 

Tlw  Axotie  EeUnodonn  fmna  baa  been  examined  witb  we; 
aoDidl  tt  m  baidlf  to  be  expeotod  ibat  any  new  qpecieeiioijyi  be 
added  to  iba  Bel  of  ihoe6  already  Imown.  It  is  interokiinsb.  BcH»- 
«fier,  to  nolo  at  leait  a  new  (ttrtzibadon,  for  ABteriaa  gumM  tii 
baftmtbH  I  beBeve,  never  been  leoorded  from  Q«e^^  iNufiJM. 

MHKtf,'*  U 1S71M)  fi^Mtt  m  mm  1^'dif,  and  poMid  by  iHsd- 
mtmi8UimUiiSbA$amofK(dUTal6ht»r^ 

^biMfiiiMl«U»lloibtt  UstcffieBo^  M.  rkMt,  iHi 

hin^  Jiuf^aUi  JAi4^  (MlyrdOaoeiUtaa;  wMfe  in  fin) 

tfdUbefbii  dffltetfoti  JMntoanikhn  (PbiicetUMe^)  |Mi&«od^^ 
igbtyir  f»r^,  Opiibgilptid  druwUm  iM  Adfaph^Um  irifiUbuM 
(a  dfeSi^Water  f<Ain)  of  die  Kares  ooUection  are  not  repreeeldtei]!. 

Of  the  nineteen  species  in  the  Princeton  colled  ion,  all  but  Aste- 
rias  polaris  are  more  or  less  widely  distributed  in  both  American 
and  European  Arctic  seas. 

Increased  knowledge  of  the  distribution  of  Arctic  Echinoderms 
aeems  to  increase  the  probability  that  they  are  nearly  all  circum- 
polar  and  not  confined  to  local  areas. 
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NEW  XABINE  M0LLU8K8. 


BY  EDWARD  G.  VANATTA. 


The  species  herein  described  were  encountered  in  determining 
material  for  the  coUection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia. 
Haminea  laniibarica  n.  sp.   PI.  V,  fig.  12. 

Shell  large,  subglobose,  thin,  shining,  translucent,  pinkish 
white,  slightly  orange-tinted  at  the  vertex  and  the  base.  The  sur- 
face is  covered  with  very  close  microscopic  wavy  spiral  strise, 
longitudinally  irregularly  coarsely  wrinkled,  sometimes  with  several 
angular  spiral  ridges  caused  by  spiral  malleation.  Vertex  im- 
pressed, imperforate,  whitened  by  an  internal  thickening  of  the 
shell.  The  aperture  is  narrow  above,  ample  below.  The  right  lip 
rises  from  the  left  side  of  the  apical  depression.  Parietal  callus 
very  thin.  The  columellar  lip  is  evenly  concave,  broadly  reflexed, 
and  the  edge  is  not  adnate  except  at  the  upper  end,  forming  a 
crescent-shaped  free  plate  over  the  axial  region. 

Alt.  20,  diam.  14  mm. 

Alt.  21,  diam.  15.5  mm. 
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Locality. — St.  Martin  and  St.  Bartholomew,  West  Indies,  and 
Progreeo,  Yucatan. 

The  type  is  in  the  collection  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia,  No.  57,900,  coUected  by  Dr.  B.  Sharp  at 
St.  Martin. 

Atyt  thArpi  n.  sp.    PI.  V,  fig.  9. 

Shell  small,  subcylindrical,  solid,  porc-ellanous,  glossy,  translu- 
cent bluish  white,  very  finely  spirally  striate,  striae  strongest  above 
and  below.  Apex  with  an  extremely  small  perforation.  Base 
umbilicate.  Aperture  narrow  above,  broader  below.  The  lip  rises 
from  the  right  side  of  the  apical  perforation  and  describes  a  more 
or  leas  even  arc  above  without  the  twist  so  common  in  this  genus; 
the  outer  lip  descends  in  a  gentle  curve  and  the  basal  lip  is  arcu- 
ate.    The  columella  is  concave  with  a  slight  twist. 

Alt  7.84,  diam.  3.8  mm. 

Locality. — St.  Martin,  West  Indies. 

Types  in  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia,  No.  60,735,  collected  by  Dr.  6.  Sharp. 

This  species  is  easily  recognized  by  the  lack  of  a  twist  on  the 
evenly  curved  upper  part  of  the  lip. 

Tomatiiia  bermndensis  n.  pp.    PI.  V.  figs.  6,  7. 

Shell  small,  cylindrical,  porcellanous,  shining  bluish  white, 
smooth.  The  spire  is  composed  of  about  three  whorls,  the  first 
being  turned  up  forms  a  large  tubercle,  the  other  two  are  round- 
shouldered.  The  suture  is  a  very  slightly  impressed  canal,  body 
whorl  descending  in  front.  The  aperture  is  nearly  four-fifths  the 
entire  length  of  the  shell,  narrow  above  and  broader  below,  upper 
part  of  aperture  with  a  deep  wide  sutural  notch ,^  parietal  wall 
and  columella  covered  by  a  very  heavy  callus,  no  columellar  fold. 
The  base  is  squarely  truncate  and  receding. 

Alt.  2.87,  diam.  1.41  mm. 

Locality. — Bermuda. 

Type  in  the  collection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  No.  70,160,  collected  by  Prof.  Angelo  Heilprin. 

This  species  may  be  distinguished  from  T,  canalkulata  and  T, 
decurrenj*  V.  and  B.  by  its  heavy  parietal  callus  and  the  lack  of 
a  columellar  fold. 
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Luoina  (Diyarioella)  daUiana  n.  sp.    PI.  V.  figs.  lo.  u. 

SheU  almost  circular,  somewhat  truncate  posteriorly,  nearly 
equilateral,  moderately  convex,  shining  white,  porcellanous,  sur- 
face sculpture  divaricale;  in  full-grown  examples  there  is  a  smooth 
band  where  the  diverging  lines  would  meet.  The  beaks  aie 
slightly  raised  above  the  hinge  line,  directed  forward  and  located 
hardly  in  advance  of  the  centre;  they  are  sculptured  with  micro- 
scopic concentric  strise  only  which  are  worn  of!  -in  the  largest  speci- 
men we  have.  The  lunule  b  about  one-eighth  the  length  of  the 
shell  The  anterior  area  under  the  lunule  is  not  distinctly  marked. 
The  groove  of  the  ligament  is  long  and  narrow.  The  margin 
has  the  interior  layer  very  finely  crunulate,  but  the  outer  layer 
smooth.  The  hinge  of  the  right  valve  is  provided  with  a  heavy 
cardinal  tooth  with  a  pit  on  each  side,  and  a  single  tubercular 
anterior  and  posterior  lateral,  the  posterior  one  being  about  twice  as 
far  from  the  beak  as  the  anterior  one.  The  muscle  scars  are  of 
moderate  size,  the  anterior  one  being  long  and  narrow,  while  the 
posterior  one  is  more  elliptical. 

Alt.  19,  diam.  20,  thickness  of  right  valve  4.5  mm. 

Alt.  21,  diam.  22.5,  thickness  of  right  valve  5.5  mm. 

Locality. — In  ballast  from  South  Africa. 

Types  in  the  collection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  No.  79,380,  collected  by  Mr.  J.  G.  Malone. 

This  species  is  distinguished  from  L,  dentata  Wood  by  not 
IiaviTiL^  the  outer  layer  of  the  margig   heavily  dentate:    from   L. 
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only.  The  hmiile  is  reiy  nmirow.  bepnnini:  as  r  liroad  imprat- 
sion  under  the  beiik  and  tapas  forward,  ending  in  a  fthallow  point 
just  abore  the  anterior  laleral  tooth  of  the  hinge.  The  anterior 
area  under  the  Innvle  is  stronglv  defined  br  the  termination  of 
thedhrerging  Gnes,  and  is  scdptnred  with  irrt^lar  rough  roncGnrric 
stria?  with  more  or  less  yellow  epidenni>  in  the  interstio(!».  The 
gitxrre  of  the  ligament  is  hounded  on  the  inner  side  by  a  ridge 
which  be^ns  as  an  angle  near  the  beak  and  gradoally  becomes 
higher  to  a  point  about  four  millimeters  from  the  end  of  the  hinge 
line,  then  suddenly  descends  almost  to  the  end  of  the  hinge  line. 
The  inner  margin  of  the  shell  is  smooth,  neither  ]&vcr  being  crenu< 
late.  The  hinge  of  the  right  valve  has  a  large  heavy  cardinal  tooth 
in  the  centre,  with  a  deep  pit  on  each  side  and  a  smaller  cardinal  in 
frcnt  directed  forward.  The  anterior  lateral  is  a  lar^  tubercle 
with  a  deep  chink  where  the  adductor  mu«*cle  truncates  it:  there  is 
scarcely  any  trace  of  a  tubercle  at  the  posterior  end  of  the  hinge. 
The  left  valve  has  the  pits  for  the  corresponding  cardinals  of  the 
right  valve  and  a  rather  laige  posterior  cardinal,  an  anterior  lateral 
like  the  other  valve  and  no  posterior  lateral.  The  anterior  adduc- 
tor muscle  scar  is  very  long  and  narrow,  while  the  posterior  scar  is 
short  ovaL 

Alt.  29.  o,  diam.  o2,  thickness  of  riirht  v.-ilve  S  niiv.. 

Loi.'ality. — Auckland,  Now  Zealaud. 

Types  in  the  collection  of  the  Aca«le:iiy  of  Natural  Si^ionoos  of 
Philadelphia,  No.  63.7'>S. 

This  species  ditlers  from  L.  'I'uiain  Woi>i  in  lackiDt:  the  dentate 
margin,  from  L.  'pt'i'^riyuh-'j^n  Orb.  iu  larking  the  orenulate 
margin.  It  is  distinguished  from  L.  <•  .  ..'.f  .'/i'  A«l.  and  Anir.  by 
having  a  long  narrow  lunule,  more  delicate  toxtuie  and  lowtT  beaks; 
it  is  also  much  less  globose. 

Venus  'Anomalocardia)  malonei  n  -i^    r:  v  :.^-   i.  «. 

Shell  triangular,  posteriorly  ro>tnUc.  moilorately  e^invex.  longi*r 
than  high,  solid.  The  color  is  vaFiablo:  some  sjx^cimens  an^ 
creamy  wiiite  with  irrcfrular  trarsve'M*  /iirzag  brown  >ptns  or 
stripes,  s«.»nie  are  almost  entirely  dark  brown,  and  others  are  light 
brown  with  a  few  very  light  ra^lial  bands  and  ilaik-brown 
blotches.  The  interior  is  irenerally  purple.  >ha«ling  into  a  white 
margin  with  a  brown  band  within  the  })allial  line,  but  some  lack 
the  white   margin.     Sculpture   both   concentric   and   radial.     The 
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radial  ribs  predominate  at  each  end,  while  the  concentric  scolptare 
is  strongest  in  the  middle  of  the  valve.  Anteriorly  the  first  eight 
radial  ribs  are  prominent  and  densely  granulose ;  the  median  por- 
tions of  the  valves  are  regularly  concentrically  costate  aod  radially 
ribbed,  with  finer  closely  packed  costae  prominent  in  the  interstices; 
the  concentric  costse  are  cut  into  even  granules  by  the  crossing 
radial  costse ;  at  the  posterior  angle  of  the  valve  there  are  about 
five  or  six  prominent  heavy  squamose  radial  ribs;  from  this  point 
the  radial  ribs  predominate,  and  gradually  become  finer  to  the  pos- 
terior margin.  Beaks  prominent,  directed  forward,  smooth, 
except  a  /ew  concentric  growth  lines.  Lunule  impressed,  a  little 
convex,  narrow,  about  one-fourth  the  length  of  Ihe  shell,  generally 
of  a  darker  color  than  the  rest  of  the  shell  and  provided  with  six 
or  eight  longitudinal  granulose  ribs.  The  groove  of  the  ligament 
is  linear,  tapering  at  the  extremities.  The  margin  is  dorsally  quite 
evenly  arcuate;  rounded  anteriorly,  a  trifle  convex  at  the  lunule; 
evenly  arcuate  ventrally;  posterior  obliquely  truncate,  with  a  very 
blunt  obtuse  angle  near  the  centre.  The  margin  is  very  finely 
crenulate ;  beginning  at  the  anterior  side  of  the  beak  it  is  minutely 
crenulate  along  the  edge  of  the  lunule,  becoming  coarser  ven- 
trally, then  gradually  becoming  finer,  and  ends  abruptly  at  the 
posterior  end  of  the  ligament.  The  hinge  is  broad  under  the  con- 
vex lunule,  narrower  posteriorly,  with  three  teeth  in  each  valve. 
The  right  valve  has  the  anterior  tooth  small,  lamellar  and  nearly 
parallel  with  lunule;  the  middle  tooth  is  triangular  and  directed 
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and  less  loetrate,  also  in  having  a  predominance  of  concentric 
tculptore  in  the  median  portion  of  the  valve;  the  posterior  end 
radiaUj  closely  ribbed,  narrower  lunule  and  much  finer  crenula- 
tion  of  the  ventral  margin.  The  crenulation  of  the  margins  inside 
is  much  like  F.  marica. 

EXPLANATION  OF  PLATE  V. 

Fig.  1. — Vwipara  henz€uUn$i$  Pils.,  p.  186. 

Fig.  3. — Ampullaria  tcinkleyi  Pils.,  p.  169. 

Fig.  Z.'^AmpuUaria  tcinkleyi^  operonlnm. 

Fi^  4,  5. —  venu$  malonei  Y&n.j  p.  185. 

Figs.  6, 7. — Tomatina  bennudensts  Van.,  p.  163. 

Fig.  8. — Haminea  iueeinea  var.  solidior  Van.,  p.  182. 

Fig.  9.— ^<y«  Mharpi  Van.,  p.  183. 

Figs.  10.  11. — Lucina  {Divaricella)  dalliana  Van.,  p.  184. 

Fig.  Id. — Haminea  zamibariea  Van.,  p.  162. 

Fig.  l^.'^Foiiarus  ectpensii  Pile.,  p.  190. 

Figs.  14,  16, — Lucina  (Divaricella)  huttoniana  Van.,  p.  184. 
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HEW  8PECIE8  OF  M0LLU8K8  FBOM  80UTH  AFBICA  AVD  BURMA. 


BY  HENRY  A.  PILSBRY. 


The  Academy  has  received  from  the  Rev.  H.  W.  Winkley  good 
series  of  an  Ampullaria  and  a  Vivipara  from  Henzada,  Burma, 
which  though  without  striking  features  do  not  seem  referable  to 
any  of  the  numerous  described  species.* 

Vivipara  hensadensis  n.  sp.    PI.  V,  fig.  l. 

Shell  umbilicate,  broadly  ovate-conic;  olive-green  with  some 
narrow  slightly  darker  streaks;  surface  glossy  and  smooth,  under 
a  lens  showing  fine,  delicate  and  spaced  spiral  striae,  which  become 
crowded  and  somewhat  granulose  on  the  base.  Spire  short,  obtuse, 
the  earlier  whorls  eroded,  the  eroded  portion  reddish,  tipped  with 
black.  Sutures  deeply  impressed,  the  whorls  strongly  swollen  just 
below  them;  last  whorl  angular  at  the  periphery  in  front,  the 
angle  disappearing  on  the  last  half  whorl,  which  is  rounded; 
umbilicus  narrow,  excavated  behind  the  columellar  lip,  sur- 
rounded by  an  angle.  Aperture  oblique,  rounded -ovate,  bluish 
white  inside:    Tieristome  narrowly  expanded  at  the  edge,  blunt. 
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eastern  Asia  in  which  the  operculum  is  peculiarly  modified,  as 
described  above.  This  subgeneric  group  I  propose  to  call  Idio- 
poma^  the  above-described  species  being  the  type. 

AapiilltfU  Winkleyi  n.  sp.    PI.  V,  figs.  2,  3. 

Shell  narrowly  umbilicate,  globose ;  yellowish -olive,  uniform  or 
with  few  or  numerous  dusky  olive  spiral  bands,  the  earlier  whorls 
eroded,  blackish  or  ruddy.  Surface  smooth,  somewhat  shining, 
under  a  strong  lens  seen  to  be  very  densely,  microscopically  striated 
spindly,  the  strise  minutely  granulose;  epire  low-conic;  sutures 
impressed,  the  whorls  flattened  below  them,  elsewhere  symmetrically 
convex.  Aperture  vertical,  semi-rotund,  narrower  above,  reddish- 
tawny  and  sometimes  banded  within,  becoming  white  near  the  lip; 
peristome  a  trifle  expanded  below,  white  or  dirty  yellowish,  the 
outer  margin  equably  curved,  columella  concave,  blunt  and  more 
or  lees  thickened  but  not  reflexed,  parietal  callus  rather  thin, 
white,  thinner  within. 

Alt.  58,  diam.  50,  longest  axis  of  aperture  43  mm. 

Operculum  (fig.  8)  thick  and  solid,  concave  externally,  and 
partially  covered  with  a  thin,  yellowish -brown  cuticle.  Inside 
bluish,  with  a  mica-like  gleam,  the  scar  of  attachment  sunken,  the 
columellar  side  concentrically  striate,  the  enclosed  eminence  nar- 
row, curved  and  smooth. 

Henzada,  Burma.  Types  No.  76,011.  Coll.  Acad.  Nat.  Sci. 
Phila. 

It  is  somewhat  allied  to  A.  Beglni  Morlet. 

DonAX  Bertini  n.  sp. 

Shell  long  and  narrow,  the  height  contained  about  2i  times  in  the 
length,  thiD,  polished,  the  color  varying  from  pure  white  through 
various  tints  of  pink  to  purple;  beaks  situated  at  the  posterior 
third  of  the  length ;  anterior  end  rounded,  posterior  end  obliquely 
truncate,  rounde<l  at  the  extremity;  the  upper  margin  anterior  to 
the  beaks  straight,  basal  margin  but  slightly  curved  ;  ridge  defining 
the  posterior  area  rounde<l.  Surface  sculptured  with  slight  growth 
wrinkles,  and  faintly  showing  some  tine  radial  striio,  which,  how- 
ever, are  almost  completely  obsolete,  though  plainly  visible  by 
looking  through  the  shell,  except  near  the  anterior  end;  the  jws- 
terior  area  is  sculptured  ivUh  de*'p  obh'qur  (jroove-^,  the  summits  of  the 
intervening  ridges  cut  by  finer   radial   stria*.      Interior  smooth  or 
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radially  striate;  pallial  sinus  extending  nearly  to  the  middle  of  the 
shell's  length ;  the  margin  finely  crenate. 

I«ength  15.5,  all.  6,  diam  4.5  mm. 

Found  by  Mr.  J.  G.  Malone  in  ballast  from  South  Africa. 

Types  are  Xo.  79,532,  Coll.  Acad.  Nat.  Sci.  Phila. 

This  species  is  somewhat  allied  to  D.  Oweni  Gray,  but  the  beaks 
are  nearer  the  posterior  end,  the  valves  are  not  keeled ;  the  poste- 
rior costulation  extends  further,  and  between  and  upon  the  riblets 
fine  radial  strise  are  conspicuous ;  finally,  the  basal  margin  is  finely 
and  strongly  crenulated  inside  and  the  shell  is  smaller. 

It  is  named  in  honor  of  M.  Victur  Bertin,  whose  excellent 
Revuion  des  Donacidees  (1881)  and  various  other  papers  on 
bivalves  give  evidence  of  a  well -trained  and  acute  mind,  unfoi* 
tunately  lost  to  science  by  death  at  the  beginning  of  a  useful 
career. 

The  following  species  of  Donaz  occurred  with  D.  Bertini :  D. 
Madagascarierma  Wood,  D.  bipaHUua  Sowb.,  D.  spiculum  Rve.,  2>. 
ErythroBensis  Bertin. 

FoBiami  oapenaiB  n.  sp.    PI.  v,  fig.  13. 

Shell  perforate,  turbinate,  white,  the  last  whorl  encircled  by 
three  very  strong,  compressed,  flange-like  keels,  the  largest  peri- 
pheral in  position,  the  smallest  surrounding  the  columellar  region, 
another  of  intermediate  fize  between  these  two.  Surface  irregu- 
larly striatulate,  with  some  lamellar  riblets  toward  the  aperture; 
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March  5. 
Mr.  Charles  Roberts  in  the  Chair. 
Twelve  persons  present. 


March  12. 

Mr.  Arthur  Erwix  Brown,  Vice-President,  in  the  Chair. 

Seventeen  persons  present. 

A  paper  entitled  **  Observations  made  in  1900  on  Gladers  in 
British  Columbia,"  by  George  and  William  S.  Vaux,  Jr.,  was 
.presented  for  publication. 


March  19. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Cliair. 
Eighteen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 

*'  New  MoUusca  from  Japan,  Formosa  and  the  Philippine 
Islands,"  by  Henry  A.  Pilsbry. 

*'  The  Forficulidie,  Blattiche,  Mantidie  and  Phasmidse  collected 
in  Northeast  Africa  by  Dr.  A.  Donaldson  Smith,''  by  James  A. 
G.  Rehn. 

"  The  Limits  of  Variation  in  Plants,"  by  John  W.  Harsh- 
berger,  M.D. 
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March  26. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 
Twenty-three  persons  present. 

The  death  of  E.  O.  Thompson,  a  member,  on  the  2l8t  inst., 
was  announced. 

F.  S.  Manderson  was  elected  a  member. , 

Y.  Hirase  of  Kioto,  and  Carlos  de  la  Torre  of  Havana,  were 
elected  correspondents. 

The  following  were  ordered  to  be  printed : 
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nrw  MOLLUSCA  FBOM  JAPAV.  THE  LOO  CHOO  ISLANDS,  FOBMOSA  AKD 
THE  PHILIPPINES. 

BY  HENRY  A.  PILSBRY. 

The  discovery  of  the  major  portion  of  the  species  herein  defined 
is  due  to  the  untiring  industry  of  Mr.  Y.  Hirase,  of  Kyoto, 
Japan,  whose  researches  bid  fair  to  surpass  those  of  any  previous 
naturalist  in  the  extent  of  his  additions  to  our  knowledge  of  the 
Japanese  molluscan  fauna. 

Illustrations  of  the  following  species  will  accompany  a  contin- 
oation  of  this  paper,  now  in  preparation. 

HBLIOIDiE. 
Xulota  ineoineta  var.  amblytropis  n. 

DiSers  from  Buccinda  in  havine  the  peripheral  keel  obsolete  on 
the  latter  part  of  the  last  whorl,  which  is  quite  rounded.  Pale 
yellowish,  with  a  dark  reddish -chestnut  peripheral  band,  and  two 
somewhat  lighter  reddish  bands,  one  above,  the  other  wider,  raid- 
way  l)etween  periphery  and  umbilicus.  Surface  rather  smoother 
than  in  sttccincta. 

Alt.  17 J,  diam.  26  mm. 

Alt.  16.  diam.  23  mm. 

Alt.  14,  diam.  21  mm. 

Formosa.    Coll.  A.   N.   S.    P.    (No.    78,187),    and   Univ.    of 
Michigan. 
EnloU  SargentiaiiA  n.  sp. 

Shell  narrowly  umbilicate,  globose-turbinate,  rather  thiu, 
slightly  shining;  light  yellowish  brown  with  a  narrow  red-brown 
band  or  line  at  the  periphery,  and  reddish  within  the  umbilicus. 
Spire  elevated,  conic,  the  apex  acute;  whorls  6,  somewhat  convex, 
slowly  increasing,  the  last  angular  at  the  periphery  in  front,  l)ecom- 
iDg  rounded  on  the  latter  half,  rather  swollen  below,  but  distinctly 
flattened  around  the  umbilicus,  especially  just  behind  the  basal 
lip.  Aperture  quite  oblique,  irregularly  lunate  ;  peristome  thin, 
13 
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distinctly  though  narrowly  expanded,  the  basal  lip  straightened, 
reflexed ;  rather  suddenly  dilated  at  the  columellar  insertion,  half 
covering  the  umbilicus;  parietal  callus  scarcely  perceptible. 

Alt.  22,  diam.  28  mm. 

Formosa.  Coll.  A.  N.  S.  P.  (No.  78,188),  and  Univ.  of 
Michigan. 

This  species  belongs  to  the  group  of  E,  8U€cinda,  differing  from 
that  form  in  the  more  globose  and  conic  shell,  rather  acute  spire, 
and  straightened  basal  lip.  It  is  named  in  honor  of  Mr.  H.  £. 
Sargent,  the  efficient  curator  of  the  museum  of  the  University  of 
Michigan. 

ZONITIDiE. 
LamprocystU  ipadix  S  and  B.,  var.  oinotnt  n.  v. 

Shell  white,  with  a  supraperipheral  red-brown  band.  Formosa 
(J.  B.  Steere).  Numerous  examples  of  the  typical  L.  spadix  were 
also  taken  by  Mr.  Steere. 

VitrinooonuB  MoeUandorffi  n.  sp. 

Shell  high-conic,  thin,  light  brown ;  rather  strongly  but  irregu- 
larly striate,  the  strise  slightly  arcuate,  weaker  beneath  and  dis- 
appearing on  the  early  whorls;  outlines  of  the  spire  almost  straight, 
the  apex  obtuse.  Whorls  9,  very  slowly  increasing,  very  slightly 
convex,  the  sutures  filled  by  a  seam-like  cord;  last  whorl  acutely 
keeled,  the  keel  compressed,  projecting;  base  slightly  convex. 
Umbilicus  contained  3^  times  in  the  total  diameter  of  the  shell, 
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1. — ^UmbilieiM  bounded  hf  an  apgla  : 

a.— XJmliiHed  ai^le  ample;  whorie  8},  .     V. 
a'.— UmbiBcel  ai^  beaniig  s  ootd-Hke  keel: 

6.— Alt.  two-thbdi  of  the  diam.    Width  of 

oontained  4  timv  m  dim.  fli  faMe.     Whadi9^ 

F.  mnphakkmrn. 

ft'.— Alt  aomewhai  exeeedinK  dme-fourths  the  imm, 

TTmbtHeos  oontained  8|  tinea  in  diam.    Whotbfp 

F. •   ^ 


Berides  thediiiennem  between  MMttrndrnfmai 
j^iTen  in  the  above  table,  the  Conner  haa  the  baa 
fattened. 

sucxhhkolb. 


Shell  dM^  and  brand  fv  the  j 

tnuubieent  and 

raanely  wxinUed  in  bannonyvith  the 

fieemivehf  9kori,  oUmm, 

irhoda  ecpanited  faj  a  < 

BonTez,  ita  ea 

deven-tweifkhs  the  I 

in  fbnn.    Gieatert  Ic^ph  d 

Bzii)  12.5,  greateit  width  (i 

8.5;  ooQvexitj  4.8:  kmgest  axs  cf  M^tarscsft  IIT.  inSa,  ^ 
Ogasawan  (Booin    Isknds    Ms:.  Y.  H[»k^  J^\.  \"t 
A  remarkable  spedei,  in  tiksl  :sut  vwt  m  xsasnst  -m   t. : 

papilla^  and  the  last  wbori  k  lus^  mui  sinrcei-     jf  is^ 

menu  were  taken  in  the  ooDT-enzkmL  mnma:.  ik  ttum^^* 

about  eqoal  the  aldtoie.  bwx  hi  a  wisd^st  «  iniliuii^  jl  -vmx 

as  this  one,  I  have  pRfEirod  1&  ^t»  nttnammuacr  iix  jsivttrvar 

the  direction  of  the  ooJnm&Qar  ; 


8noeia«ft  yiirf  Tiifarm  =>  «7 

Shell  orate,  verr  vrrr,  and  frucLt.  laut  ydism 
the  spire  sometimes  siifixLj  ^hne^L  vi^l  nc:  dsx^isnos^  ^' 
atelj  ooacR  growth  wiiiikjtt.  and  i^m.  iun  mnP:  aat  ^ms^r 
of  the  last  whorl  aiscxcC^  and  oeiw^  uuvsisk.  i^  ti^ 
in  spiral  seriesL  Spcrt  acisr  anfc:  bul  vatu^r 
posed  of  '2i  whorifi.  ukt  fcs  mit 
iidmdfy  dilated  mr  uc^-ttimec  ir 
)Til^   tbe   ooier  lip  er^avj 
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narrow.  Length  (measured  in  the  ordinar}*^  manner)  13,  diam. 
9,  longest  axis  of  aperture  11,  width  7.5  mm.  Largest  specimen 
in  type  lot  14.5  mm.  long. 

Ogasawara,  or  Bonin,  Islands  (Mr.  Y.  Hirase,  No.  6176.). 

I  am  no  enthusiast  on  the  subject  of  specific  diflferentiation  in 
the  genus  Suocinea,  but  the  two  species  described  above  differ  from 
those  previously  ^known  so  strongly  that  they  become  of  some 
interest.  It  is  questionable  whether  these  species  are  of  common 
ancestry  with  S.  lauta  or  S.  horticola,  the  two  Japanese  Suceineas. 
I  incline  to  the  view  that  they  have  no  direct  relationship. 

Some  years  ago,  the  Abbe  A.  Vathelet  gave  me  specimens  of 
Succinea  lauta  under  the  name  **  S.  Vatheisti  Mabille."  I  do  not 
know  that  this  supposed  new  species  has  been  published. 

OOLUMBFiT  iT  iIDiE. 
Colnmbella  polyiiTma  n.  n. 

Columbella  misera  Sow.,  Danker,  Index  Moll.  Mar.  Jap.,  p.  54.  Not 
C,  muer  Sowb.,  Thee.  Ck)Dch.,  I,  p.  129  bis,  PJ.  38,  fig.  111. 

Columbella  japoniea  Martens,  Conchol.  Misc.,  in  Arobiv  f.  Natarg., 
LXIII,  1897,  p.  170,  PI.  16,  fig.  6.  Not  C.  japoniea  Reeve,  Condi. 
Icon.,  1858. 

Shell  short-fusiform,  solid,  yellow  or  orange- yellow,  typically  with 
asubsutural  white  band  irregularly  marked  with  black-brown  or  red- 
brown,  the  slender  lower  portion  of  the  base  also  whitish  with  dark 
or  reddish  dots  or  stripes;  two  white  lines  or  girdles  likewise  dark- 
dotted  upon  the  intermediate  part  of  the  last  whorl;  but  sometimes 
the  dark  markings  are  faint  or  in  part  wautiiitf.     Surface  gloasT. 
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C  misera  was  taken  in  some  numbers  by  Mr.  F.  Steams  at 
Kamakura,  prov.  Sagaml.  The  specimens  vary  from  completely 
typical  to  a  broader  form.  The  habitat  of  the  type  was  unknown, 
but  from  the  exact  agreement  of  Japanese  examples  with  the 
original  figure,  it  may  not  unlikely  have  been  from  Japan.  I 
know  of  no  other  positive  locality  for  the  species. 

Prof,  von  Martens  has  quoted  the  figures  of  C,  miser  Duclos 
in  Chenu,  Illusl.  ConchyL,  PL  21,  figs.  1S~16,  as  representing  his 
C  japonuxL ;  but  these  figures  show  the  characteristic  spots  on  the 
ribe  of  C.  misera^  and  in  my  opinion  do  not  represent  any  form  of 
the  present  species. 

BUOOINIDiB. 
Cbiytodomnf  iatertenlptnt  Tar.  frater  n. 

Shell  differing  from  C,  intersculptus  Sowb.^  in  having  fewer  and 
comparatively  stronger  spiral  ribs,  the  intervals  densely  and  finely 
striate  spirally,  the  anterior  canal  longer,  more  slender,  with  no 
appearance  of  a  siphonal  funicle.  Length  84,  diara.  45,  length 
of  aperture  50  mm. 

Kizennuma,  pro  v.  Rikuzen  (Mr.  Y.  Hirase). 

Typical  C.  inieraculptus  comes  from  the  west  coast  of  the  main 
island.     This  form  probably  replaces  it  on  the  east  or  ocean  coast. 

FASOIOLARIID-ffiJ. 
PeriitemU  nstulaU  var.  Inohnana  n. 

Similar  in  form  and  sculpture  to  P.  mtidata  (Rve)  from  the 
Fiji  Islands,  but  with  fewer  and  larger  longitudinal  folds,  7  on  the 
last  whorl;  fleshy  buff,  usually  with  a  brown  spot  in  each  interval 
at  the  periphery,  the  aperture  yellow  aud  Urate  within,  the  end  of 
the  anterior  canal  blackish  purple.  Columella  with  two  folds, 
stronger  than  in  P.  ustuUda.  Length  28,  diam.  12,  length  of 
aperture  14  mm. 

Loo  Choo  Islands  (Mr.  Y.  Hirase). 

This  form  resembles  Peristemia  infracinda  (Kobelt)'  in  colora- 
tion, but  differs  in  wanting  the  subcentral  stronger  spiral  on  the 
upper  whorls,  and  four  larger  spirals  below  the  periphery  of  the 
last  whorl,  which  Kobelt  found  constant  in  ten  specimens  of  his 


»  Ann,  Mag.  Nat.  HUt.   (7),  IV,  p.  371,  Nov.  1899.     Mr.   Hirase  sends 
this  species  from  Knmihama,  prov.  Tango. 
*  ConchylUn  Cabinet^  "Turbinella,"  p.  92,  157. 
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species.  P.  ustulcUa,  in  the  wide  limits  given  by  Tryon,*  has  a 
somewhat  extended  range  in  the  southwest  Pacific,  but  it  has 
not  before  been  reported  from  so  far  north  as  the  Loo  Choc  group. 

LITTORINIDiE. 
Eoliinella  Cnmingi  var.  laohuana  nov. 

SheU  similar  to  E.  cumingi  Phil,  in  having  a  circular,  deep 
umbilicus  bounded  by  a  white  marginal  rib;  but  narrower,  with  the 
last  whorl  less  depressed,  the  two  peripheral  series  of  tuberdes 
much  less  prominent,  some  coarse,  subtuberculate  cords  revolving 
between  them,  and  also  below  the  sutural  series.  Base  more  con- 
vex, «nth  finer  and  not  granose  spira)  strise  below  the  subperi* 
pheral  series  of  granules.  Flesh-colored,  violet  or  bluish,  the 
tubercles  whitish.  Aperture  orange-brown  inside;  darR  brown 
with  the  columella  purple,  in  violet  or  bluish  shells. 

Ah.  16,  diam.  14  mm. 

Alt.  18,  diam.  11  mm. 

Loo  Choo  Islands  (Frederick  Steams,  Y.  Hirase). 

This  is  the  form  I  reported  from  the  Loo  Choo  Islands  in  Catal. 
Mar,  Moll.  Jap,^  p.  175.  I  have  seen  a  great  many  specimens, 
but  none  approach  the  real  Cumingi  of  Polynesia. 

TURBONILLID-ffiJ. 
Turbonilla  varioifera  n.  sp. 

Shell  long  and  slender,  white,  composed  of  at  least  15  whorls 
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TBOOHIDiB. 
Ci»ttiTWm«  (nMUaotrothvf)  Himwi  n-  •?- 

Shell  ovate^pjimmidal,  sohd,  of  a  unifonn  olire  or  bzowniflh- 
oliye  ouloTy  or  belted  with  nameroas  reddish  spiral  bands.  Smooth 
except  for  fiunt  growth-lines  above,  the  base  scored  by  5  or  6  nar- 
roWy  spaced,  concentric  grooves,  stronger  near  the  axis.  Spire 
conic,  whorls  6]^,  convex,  the  last  snbangolar  at  the  periphery, 
convex  beneath.  Aperture  oblique,  brilliantly  green  inside,  with 
a  dosky  submaiginal  band,  the  edge  pale;  columella  opaque  white, 
rounded;  the  umbilical  region  impertorate  or  with  a  very  minute 
perforation. 

Alt.  10,  diam.  6.5  to  7  mm. 

IBOrado,  Hizen  (Mr.  Y.  Hirase). 

TUs  is  a  true  Pharianatroehiu,  the  first  made  known  from 
Japan,  having  the  green  nacre  of  the  interior  iridescent  with  the 
characteristic  splendor  of  the  subgenus.  The  other  species  of  this 
division  are  from  Australia  and  Tasmania. 

In  one  banded  specimen  the  earliest  three  whorls  are  vari^^ted 
with  pink  and  white,  like  a  Plumanella^  and  assimilating  to  some 
Australian  species  of  PhoHanatroehus. 
Camtluridns  UsMlMtu  n.  sp. 

Shell  elevated  eouic,  imperforate  or  minutely  riniate,  glossy. 
Cacirded  by  a  crimson  or  scarlet  belt  at  the  periphery  and  aaother 
bordering  the  suture  below,  coutinuous  or  interrupted  by  white 
streaks  or  spots,  and  roseate  around  the  umbilical  tract,  the  inter- 
vening spaces  somewhat  olivaceous,  with  a  few  narrow  spirals  of 
alternate  blue  or  white  and  red-brown  dots;  two  or  three  of  these 
spiral  lines  ascending  the  ?pire.  Sculpture  of  slight  growth-lines 
and  Winter  or  wholly  obsolete  fine  spiral  stride  above,  and  about 
6  fine-spaced  grooves  around  the  umbilical  region,  stronger  toward 
the  middle.  Spire  conic,  the  apex  acute ;  whorls  about  (> J,  quite 
convex,  separated  by  an  impressed  suture,  the  last  whorl  subangu- 
lar  at  the  periphery,  convex  beneath.  Aperture  oblique,  rounde<l- 
rhombic,  pearly  and  iridescent  within,  with  green,  or  green  and  red 
reflections;  scarcely  showing  any  appearance  of  sulcation.  Co- 
lumella white,  concave  above,  somewhat  straightened  in  the 
middle ;  columellar  area  excavated,  white. 

Alt.  12.5,  diam.  8.5  to  t)  mm. 

Hirado,  Hizen  (^Mr.  Y.  Hirase). 


200  PROCEEDINGS   OP   THE   ACADEMY   OF  [March, 

Compared  with  the  excessively  variable  C  japonicus  (A.  Ad. ), 
described  as  Zizyphinm  japonicus,  the  present  species  di£Fer8  in 
being  shorter  and  broader,  with  more  convex  whorls,  less  angular 
periphery  and  smoother  base,  the  concentric  grooves  being  finer, 
and  not  extending  outward  so  far. 

ChMionlns  gemmulifer  n.  sp. 

Shell  low-trochiform,  solid,  angular  at  the  periphery,  slightly 
convex  beneath.  Ground-color  red  or  dull  red.  Sculpture  of 
spiral  cords  cut  into  smooth  rounded  beads,  these  cords  a  little 
narrower  than  the  intervals  on  the  upper  surface,  smaller  on  the 
base  and  about  equal  in  width  to  their  intervals.  Above  the  peri- 
phery on  the  last  whorl  there  are  five  bead-rows,  all  of  them 
dotted,  either  having  a  black  interval  between  two  white  beads, 
or  with  a  black  and  a  white  bead,  the  intervals  consisting 
of  two  or  three  red  beads;  base  similarly" variegated,  but  the  dots 
are  sometimes  brown.  Furrows  between  the  bead-rows  finely  and 
densely  decussate  by  spiral  and  oblique  raised  striae  or  threads. 
Spire  straightly  conic,  the  apex  acute,  roseate.  Whorls  about  6, 
the  last  deflexed  in  front.  Aperture  oblique,  contracted  by  a  sim- 
ple, rather  compressed  fold  at  the  foot  of  the  columella,  and 
another  near  the  upper  end  of  the  outer  lip,  several  small  folds 
between  them.  Columella  contorted  above,  deeply  entering  the 
false-umbilicus,  the  margin  of  which  is  toothed.  Parietal  callus 
strongly  plicate. 

Alt  7.5,  diam.  9  mm. 
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of  the  intervals.     Whorb  of  the  spire  angular  bj  the  prominence 
of  the  middle  beaded  ooid.     Whork  6. 

Alt  11,  dianu  18  mm. 

Hirado.  Hiien  (Y.  Hirase). 

Seems  to  agree  with  C  microdon  except  in  coloration,  greater 
namber  of  spiral  cords  and  other  characters  given  above,  but  will 
probably  be  ooosidered  a  separate  species  eventually.  From  the 
Polynesian  C.  airopurpureua^  which  von  Martens  reports  from  the 
Mergoi  Aichipdago,  it  is  distinct  in  sculpture,  etc. 
Climselas  lilswsiiis  n.  ip. 

Shell  turbinate,  moderately  solid,  alternately  whitish  and  dark 
brown  in  broad  radial  flames  above,  whitish  profusely  speckled 
with  olive-brown  beneath.  Sculpture  of  four  coarse,  spaced, 
beaded,  sjural  cords  above,  separated  by  intervals  of  their  own 
width,  sharply  and  densely  striate  by  the  growth-lines;  the  base 
with  9  much  smaller,  closer,  concentric  cords,  slightly  cut  by 
obliqaely  radial  grooves,  the  outer  cord  larger.  Whorls  nearly  6, 
the  last  rounded  at  the  periphery,  slightly  convex  beneath.  Aper- 
ture obliqae,  rounded,  the  outer  lip  usually  weakly  plicate  within 
in  folly  mature  shells;  columella  having  a  weak  fold  above,  and 
inserted  on  the  right  side  of  the  umbilicus,  terminating  below  in  a 
strongly  projecting,  simple,  tooth-like  fold.  Marginal  rib  of  the 
umbilicus  having  a  few  weak  nodules. 

Alt.  7,  diaro.  7.5  mm. 

Hinulo,  Hizen  (Mr.  Y.  Hirase). 

Closely  resembles  the  more  plain-colored  specimens  of  0.  Thomasi 
Crosse,  from  New  Caledonia,  but  the  spirals  above  are  less  unequal, 
more  strongly  beaded  and  more  spaced,  with  sharply  striate  inter- 
vals. It  is  a  eomewhat  larger  shell  than  C,  Thomasi  Sometimes 
one  or  two  of  the  spaces  between  the  cords  of  the  upper  surface 
bear  a  minute  thread. 
Enelisliif  ruber  A.  Ad.,  var.  bmnneuB  n.  v. 

Shell  similar  to  E.  ruber,  but  dull  brown  or  fleshy  brown,  with 
scattered  brown  dots. 

Alt.  6it  diam.  6  mm. 

Hirado,  Hizen. 

Similar  to  E,  ruber  in  sculpture,  but  as  all  the  Japanese  speci- 
mens I  have  seen  are  diflerent  in  color,  it  is  probably  distinguish- 
able as  a  dull-colored  race. 
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ChloroBtoma  argyrostomum  var.  basiliratum  u. 

Shell  imperforate,  smaller  than  the  typical  form,  with  coarser 
corrugation  above,  the  base  strongly  Urate  concentrically. 

Hirado,  Hizen  (Mr.  Y.  Hirase). 

This  form  is  intermediate  between  the  finely  corrugated  Cliinese 
argyrostomum  and  the  coarsely  sculptured  Japanese  species  of 
Chlorostoma.  I  know  of  no  authentic  record  of  C.  argyrostomum 
from  Japan. 

AOMi&IDiE. 
AomsBE  Heroldi  var.  sigzutta  nov. 

About  the  size  and  form  of  A.  Heroldi.  Nearly  smooth  or  with 
very  low,  weak  radial  ribs;  white,  with  eight  gray  rays  variegated 
with  brown.  Interior  white  or  brownish  within  the  muscle-scar, 
the  edge  dotted  and  maculate  with  brown. 

Length  13,  breadth  10,  alt.  4  mm. 

Otoshima,  prov.  Bitchu  (Mr.  Y.  Hirase). 

A  form  from  Kamakura,  taken  by  Mr.  F.  Steams,  seems  refer- 
able to  this  variety.  It  is  smaller  and  higher,  length  9.5,  breadth 
7.5,  alt.  4  mm.,  without  a  marked  internal  margin  or  central  area, 
the  rays  showing  through. 

It  may  be  well  to  say  in  this  connection  that  the  Patella  pallida 
of  Gould,  formerly  referred  by  me  to  HekioniscuSy  is  a  true 
Acmcea  in  shell  characters.     Mr.  Hirase  has  sent  specimens  from 
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distinct,  impressed.  Edge  beveled,  having  a  narrow  gray  or  green- 
ish  IxMder  and  profusely  or  sparingly  dotted  with  black -brown. 

Length  12,  breadth  10,  alt  4.5  mm. 

Length  18,  breadth  10.5,  alt  45  mm. 

Loo  Choo  Tslands  (Mr.  Y.  Hirase). 

A  small  species  with  inoonspicuoos  sculpture,  but  so  solid  that  I 
take  the  specimens  to  be  adult  The  base  is  curved  in  some  speci- 
mens, as  though  they  had  lived  on  shells,  while  in  others  it  is 
neariy  leveL  None  of  the  species  described  from  the  r^on 
resembles  this  one. 

OHITONIOJB. 
OaiUMsUtoa  BIrurt  n.  sp. 

Oblong;  moderatdy  elevated,  not  carinate,  the  dorsal  ridge 
being  rounded,  side  slopes  straight;  smooth  and  glossy,  yeUow 
marbled  with  whitish,  having  a  chestnut  triangle  or  some  chestnut 
dots  at  the  ridge  of  each  valve,  several  blue  and  olive  clouds  or 
blotches  in  front  of  the  diagonal  lines,  and  with  more  or  less 
variegation  of  the  same  colors  on  the  lateral  areas. 

Anterior  valve  having  black  eyes  arranged  in  about  10  primary 
radii,  with  many  others  irregularly  scattered  or  in  shorter  rows. 
Valve  ii,  as  usual,  longer  than  iii  to  viii;  all  intermediate  valves 
beaked,  having  the  lateral  areas  indistinctly  defined,  the  diagonal 
ridge  inconspicuous  except  near  the  beaks;  growth -lines  fine,  curv- 
ing backward  on  the  ridge;  and  adults  have  several  spaced,  deeper 
concentric  grooves  near  the  sides  and  anterior  margin  of  each 
valve ;  near  the  beaks  the  diagonal  ridge  becomes  raised  and  beadedj 
and  there  are  irregular,  forwardly -converging  zigzag  grooves  upon  the 
pleural  tracts.  A  narrow  line  of  eyes  radiates  along  the  anterior 
part  of  each  lateral  area;  and  there  are  pits  as  large  as  the  eyes, 
but  not  pigmented,  scattered  sparsely  upon  the  pleural  tracts. 
Valve  viii  depressed,  triangular,  with  the  usual  terminal  apex, 
and  linear,  rugose,  posterior  area;  the  breadth  of  the  tegmentum 
twice  its  length. 

Interior  white,  stained  with  dull  purple  and  punctulate  in  the 
middle;  valve-callus  heavy;  reflexed  border  rather  wide;  sinus 
rather  wide,  finely  denticulate;  insertion  plates  moderately  long, 
finely  pectinated  outside ;  slits  9  in  valve  i,  1-1  in  valves  ii  to  vii ; 
a  wide,  flat  ledge  in  place  of  the  insertion-plate  in  valve  viii. 
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Girdle  dark  brown  with  irregular  buff  patches,  smooth  to  the 
eye,  but  seen  to  be  microscopically  granulose  under  a  strong  lens. 

Length  about  36,  width  20  mm. 

Hirado,  prov.  Hizen.  Types  No.  80,571,  coll.  A.  N.  S.  P., 
from  No.  1,176  of  Mr.  Hirase's  catalogue. 

This  is  the  first  species  of  the  genus  described  since  the  publica- 
tion of  my  monograph  in  1892,  and  the  only  one  known  from 
north  of  the  equator.  The  sculpture  of  the  valves  is  unlike  any 
described  Onithochiton,  A  very  young  specimen  was  reported  as 
**  Tonicia  sp."  in  the  Nautilus,  XII,  p.  50. 

It  is  named  in  honor  of  my  esteemed  Japanese  correspondent. 

ORYPTOPLAOID-ffl. 

Two  species  of  Cryptoplax,  the  first  known  from  north  of  the 
equator,  have  been  found  by  Mr.  Hi  rase,  at  Hirado,  Hizen.  One 
of  them,  which  I  call  C,  japonicus  n.  sp.,  has  valve-sculpture  like 
C  Chmnii  (Rve. )  of  South  Australia,  and  the  spacing  of  the 
valves  along  the  back  is  similar;  but  in  the  Japanese  species  the 
last  four  valves  are  smaller,  valve  viii  being  scarcely  longer  than 
valve  ii,  while  in  C,  Gunnii  and  C  striatua  it  is  a  fourth  longer. 
The  girdle  is  densely  spiculose,  much  as  in  C  stri(Uu8,  The  articu- 
lamenta  are  green. 

Length  of  dried  animal  about  26,  breadth  5.5  mm. 

In  another  species,  C  rhodoplax  n.  sp.,  the  valves  are  spaced 
about  as  in  C.  japonicus,  but  are  sculptured  much  as  in  C.  larvcc- 
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throughout,  the  posterior  end  sometimes  a  little  produced.  Sculp- 
ture of  slightly  irregular  radial  riblets  about  equal  to  their  inter- 
vals, often  stronger  posteriorly,  gradually  weakening  anteriorly 
and  wholly  obsolete  on  the  anterior  half  or  third  of  the  valve; 
rude,  crowded,  bluntly  lamellar  circular  striae  everywhere  minutely 
rousrhening  the  surface.  Interior  white,  the  pallial  sinus  large 
and  rounded,  extending  to  about  the  middle  of  the  shell's  length. 
Hinge  rather  strong,  the  right  valve  with  two  diverging,  rather 
compressed,  and  long,  erect,  cardinal  teeth,  the  posterior  one  the 
more  slender;  left  valve  with  an  erect,  triangular,  bilobed  cardinal, 
with  a  subobsolete,  diverging  tooth  on  either  side.  Ligament 
short,  almost  entirely  immersed. 

Length  15,  alt.  15,  diam.  12  mm. 

Hirado,  Hizen  (Mr.  Y.  Hirase).  Types  No.  80,580,  coll. 
A.  N.  8.  P.,  from  No.  1,199  of  Mr.  Hirase's  collection. 

A  very  short,  subglobular  species,  somewhat  related  to  P.  lith- 
ophaga  Retz.  of  Europe,  but  rounder,  with  more  deeply  immersed 
ligament,  stouter  hinge,  different  shaped  and  stronger  teeth.  The 
sculpture  in  some  specimens  is  not  dissimilar.  As  usual  in  the 
genus,  the  teeth  are  liable  to  fracture,  and  when  broken  often  do 
not  show  plainly  that  they  are  injured. 

In  a  variety  which  may  be  called  var.  sculpturata  the  posterior 
end  is  more  prolonged,  and  the  entire  surface  of  the  valves  ribbed. 
The  teeth  agree  with  P.  cyclus.  Types  from  Puttalam,  Ceylon 
(Coll.  A.  N.  S.  P.).  One  specimen  from  Hirado,  HizeD,  seems 
to  belong  here. 

Pdricola  cyclm  belongs  to  the  section  Rupellaria/  as  defined 
by  Prof.  Dall  in  his  exposition  of  the  Petricolidce ;  *  the  section 
Claudiconcha  being  represented  in  Japan  by  P.  monstrosa,  and  the 
section  Petricolaria  by  P.  ccquistriata  Sowb. 

VENBRIDiE. 
VtBiu  HiriMi  n.  sp. 

Shell  rounded -oval,  ventricose,  inequilateral,  very  solid  and 
strong;  cream- white,  clouded  and  maculate  with  dull  brown.  Sur- 
face lustreless,  sculptured  with   24  to  28  strong,    curved,    radial 

•  Flcurieu-Bellevu,  Journ.  de  Phys.,  LIV,  1802,  p.  345;  Bull  Soc. 
Philomath.  d€  Paru,  III,  1802,  p.  106. 

•  Tram.  Wagner  Free  Institute  of  Science,  III,  Pfc.  5  (December  1, 1900), 
p.  1068. 
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ribs,  fully  double  the  width  of  the  interstices,  closely  and  irr^u- 
larly  crenulated  by  low  concentric  blunt,  crowded  laminse,  which 
on  the  later  growth  are  obsolete  in  the  grooves,  but  toward  the  beaks 
are  narrower  and  sharper,  less  crowded,  and  continuous  across  ribs 
and  intervals.  Beaks  full,  projecting,  curved  forward.  Lunule 
heart-shaped,  dark  brown,  ribbed  and  defined  by  a  groove.  Area 
well  sunken,  ribless  and  wide  in  the  left  valve,  indistinct  in  the  right. 

Anterior  end  short,  rounded ;  posterior  end  more  broadly  rounded. 
Interior  pure  white,  the  right  valve  with  three  diverging  cardinal 
teeth,  the  posterior  two  grooved;  left  valve  with  two  cardinals, 
the  anterior  one  slender,  posterior  stouter,  shorter  and  deeply 
grooved. 

Cavity  of  the  beaks  deep.  Pallial  sinus  small,  triangular,  nar- 
row and  acute.  Valve  margins,  except  the  hinge  line,  very 
weaklv  fluted  and  closely  crenulate. 

Length  43,  alt.  37.5,  diam.  29  mm. 

Hirado,  Hizen  (Mr.  Y.  Hirase). 

This  species  resembles  V.  jedoensis  Lischke,  but   has   hardly 
more  than  half  as  many,  and  stronger,  ribs.     There  is  a  specimen 
before  me  from  Susaki,  Awaji  Island,  besides  several  from  the 
type  locality. 
Tapes  platyptyoha  n.  sp. 

Shell  oblong,  compressed,  the  length  somewhat  exceeding 
2^  times  the  diameter;  white,  profusely  marked  with  angular 
red-brown  reticulating  lines  grouped  into  triangular  spots,  or  with 
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tooth  in  each  valve  compressed  and  simple,  the  middle  one  stouter, 
bifid. 

Length  54,  alt.  37,  diam.  21  mm. 

Hirado,  Hizen  (Mr.  Y.  Hirase). 

This  species  stands  near  T.  quadriradiata  Desh.,  difiering  in  the 
coarser  sculpture,  more  distinctly  truncate  posterior  end,  and  de- 
cidedly shallower  pallial  sinus.  The  color  of  the  interior  is  also 
difierent  T.  deshayeni  Hanley  has  a  narrower  and  deeper  pallial 
nnus. 

TapM  ph«]iaz  n.  sp. 

Shell  obiong,  rather  swollen,  the  diameter  contained  2^  times  in 
the  length;  pale  yellow,  densely  reticulated  with  angular  reddish- 
brown  and  purplish  lines,  darker  in  four  wide  rays,  which  are  more 
or  less  blotched  with  brown;  pale  flesh-tinted  or  whitish  toward 
the  beaks.  Sculpture  of  fine,  crowded,  concentric  rib-striae. 
Beaks  moderately  prominent,  at  about  the  anterior  fifth  of  the 
shell's  length.  Dorsal  margin  moderately  curved;  posterior 
end  rounded;  basal  margin  well  arched  ;  anterior  end  short, 
rounded.  Lunule  rather  broadly  lanceolate,  defined  by  slight 
grooves,  dark,  with  irregular  darker  lines.  Area  lanceolate, 
sunken,  smooth,  variegated.  Interior  white  at  the  margins,  ochre 
or  reddish-yellow  in  the  cavity.  Pallial  sinus  broad  and  deep, 
reaching  the  middle  of  the  sheirs  length  or  slightly  past  it. 

Length  46,  alt.  31,  diam.  20.5  mm. 

Ijoo  Choo  Islands  (Mr.  Y.  Hirase). 

This  handsome  species  is  far  more  finely  sculptured  and  more 
inflatecl  than  T,  quadriradiata  Desh.,  but  in  my  opinion  it  is  the 
form  i<lentifie<l  as  quadriradiata  by  Roemer  in  his  magnificent 
monograph  of  Venm^  Part  2,  PI.  18,  fig.  2.  The  crowded  rib- 
.striie  of  the  surface  do  not  become  wider  on  the  lower  and  posterior 
portions  of  th?  valves  as  they  do  in  T.  quadriradiata  Desh.,  and 
the  posterior  cardinal  tooth  of  the  right  valve,  while  grooved  at 
the  lip,  is  not  broadly  bifid  as  in  Deshayes'  species. 

DONAOIDiE. 
DoBAZ  kiasiiienBiB  n  sp. 

Shell  small,  rather  thin,  white  with  one  or  two  ill-defined  ochra- 
ceous  rays,  or  yellow  with  some  dusky  concentric  streaks,  the  beaks 
brown-tipped;    irreguJarly  triangular,   the   length   somewhat   less 
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than  twice  the  altitude,  and  nearly  three  times  the  diameter] 
anterior  end  longer,  tapering,  rounded;  posterior  end  slightly  con- 
vex, bluntly  angular  below;  the  beaks  situated  at  about  the  pos- 
terior two-fifths  of  the  length.  Surface  glossy,  sculptured  with 
slight  growth-lines  and  exceedingly  fine,  subobsolete  radial  striae, 
angular  posteriorly,  the  posterior  area  sculptured  with  strong, 
smooth  radial  ribs  narrower  than  their  flat  intervals  and  terminating 
on  the  angle.  Ligament  very  short  and  swollen.  Interior  white 
with  brown  stains  near  the  ends;  posterior  lateral  tooth  strong; 
b&sal  margin  finely  but  distinctly  crenulated. 

Length  9,  alt.  5.5,  diam.  3.3  mm. 

Hirado,  Hizen  (Mr.  Y.  Hirase). 

A  small  species  belonging  to  the  section  Chioriy  chiefly  distin- 
guished by  the  strong  sculpture  of  the  posterior  end. 

ANATINID-ffl. 
Anatina  impura  n-  sp. 

Shell  oblong,  fragile,  rather  ventricose,  widely  gaping  posteriorly, 
but  slightly  so  in  front ;  sculptured  with  low,  irregular  wrinkles, 
and  where  unworn,  with  the  usual  granulation.  White  and  pearly 
above,  where  worn  through  the  very  thin  porcellanous  coat,  cov- 
ered at  the  margins  with  a  dirty  yellowish  cuticle,  which  is  more 
persistent  and  lamellose  on  the  posterior  rostrum.  Beaks  at  the 
middle  of  the  slielVs  length,  not  turned  forward,  contiguous,  one 
of  them  worn  through,  both  slit  as  usual.  Anterior  end  broadly 
rounded;  dorsal  margin  almost  straight;  posterior  end  narrow,  the 


I  h^re  aeeo  a  gorxl  many  epecirnena,  differs  constandy  m  its  loog 
farm  and  tb©  difiereDt  shape  of  the  posterior  end* 

Shell  inequilateral,  thin,  white,  broadly  gaping  anteriorly, 
slightly  »o  posteriorly,  compressed,  the  valves  but  little  conirex; 
beaks  a  trifle  in  front  of  the  middle  of  the  short  hinge-line.  An- 
terior auricle  minyte,  triangular,  acumiaate,  bent  inward;  poaterior 
iuuide  D&rroWt  Cavity  of  the  beaks  ratbcr  deep.  A  strong  rib 
nina  along  the  posterior  margin  slightly  within  the  edge.  Surface 
etoaely  and  very  finely  striate  ra^iially,  the  striation  obsolete  ante- 
riorly and  on  the  posterior  alope  and  auricle. 

Length  18,  alt  21,  diam.  7.5  mm,;  length  of  hinge-line 
6,0  mm. 

Hirado,  prov.  Hlzen,  Kiusiu,  Japan  (Mn  Y,  Hirase). 

i,  <>fi€ntali^  Adams  and  Reeve,  and  moat  of  the  other  small 
Oriental  ipecies,  are  much  more  coarsely  sculptured  than  thia 
^eci(^.  Z>.  Du/iJcen  E.  A.  Smith  is  evenly  striated  throughout^ 
tll^  striae  slightly  diverging  from  a  median  line,  find  it  is  nearly 
e^oilateraL  In  L.  Ilirasei  striation  gradually  becomes  obsolete 
on  the  anterior  half  of  the  valves,  la  abruptly  discontinued  at  the 
posterior  slope,  and  there  is  no  divarication  from  a  median  line. 
The  shdll  is  conspicaously  inequilateral. 

The  species  is  named  for  my  esteemed  Japanese  correspondent. 
L.  Dunkeri  also  occurs  at  Hirado,  Hizen,  whence  specimens  have 
been  received  from  Mr.  Hirase. 

Area  (Seapharoa)  nipponeniii  n.  sp. 

Shell  of  medium  size,  thin,  inflated,  the  left  valve  decidedly 
larger,  the  beaks  full,  moderately  elevated,  incurved  and  turned 
slightly  forward,  situated  at  the  anterior  two-fifths  of  the  hinge- 
line.  Sculpture  the  same  in  both  valves,  consisting  of  37  or  38 
equal  radial  ribs,  which  are  nearly  fiat-topped,  at  least  near  the 
periphery,  and  separated  by  interspaces  narrower  than  the  ribs; 
the  whole  marked  by  slight  growth-lines  in  denuded  shells.  Cov- 
ered with  a  thin  chestnut  cuticle,  which  is  densely,  minutely 
ttriate,  and  bears  spaced  bristles  in  the  intercostal  spaces,  on  the 
median  and  posterior  portions  of  the  valves,  and  on  the  anterior 
14 
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portion  is  lamellose  and  bears  flat,  triangular  processes  in  the 
interspaces.  Toward  the  beaks  the  cuticle  is  worn  off.  Hinge- 
line  two-thirds  the  greatest  length  of  the  shell,  straight,  strongly 
angular  at  both  ends.  Anterior  margin  evenly  rounded;  basal 
margin  well-arched,  the  posterior  end  noticeably  arcuate,  oblique, 
meeting  the  basal  margin  in  a  blunt  angle.  Cardinal  area  very 
narrow,  sunken  behind  the  beaks,  with  an  elevated  mai^gin; 
slightly  wider  and  less  sunken  in  front.  Hinge  teeth  small  and 
vertical  in  the  middle,  well  inclined  and  larger  toward  the  two 
ends;  a  distinct  though  narrow  ledge  below  the  posterior  teeth. 
Interior  pure  white,  slightly  grooved  and  delicately  striate  radially 
in  the  cavity  of  the  values,  becoming  very  deeply  grooved  toward 
the  margins,  the  summits  of  the  intervening  ridges  concave. 

Length  45,  alt.  36,  diam.  29  mm. ;  sometimes  larger,  length 
55,  all.  46  mm. 

East  coast  of  Hondo  (Miss  A.  C.  Hartshorn).  Types  No. 
79,009,  coU.  A.  N.  8.  P. 

This  species,  of  which  we  have  six  specimens  from  two  sources 
(Nos.  79,009,  78,749,  70,970),  is  distinguished  by  its  well- 
rounded  contours,  unusually  narrow  cardinal  area,  the  marked 
disparity  in  size  of  the  valves,  and  the  large  number  of  ribs.  Tt  is 
somewhat  allied  to  A.  disparilis  Reeve,*  of  which  we  have  speci- 
mens from  Singapore,  but  that  is  less  orbicular,  with  more  of  a 
ridge  or  angle  defining  the  posterior  slope,  and  densely  lamellose, 
not  bristly,  in  the  intercostal  spaces. 
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von  OV  THI  ODOnOROXXDJB. 
BT  HXVBT  W.    FOWLEB. 

Dr.  Fibbiyy  Gonsenrator  of  the  Conchological  Section  of  The 
Aoidemy  of  Natnnd  Sdenoes  of  Philadelphia,  has  called  my 
attentioo  to  the  fact  that  the  name  OdoniotUnmu  was  first  proposed 
tor  mollnsoa  in  the  Index  MoUuaoorvm  pnesentU  <gri  Mus&i  iVwi- 
eipiM  QMguMlmimi  Chridiani  Frederiei,  edited  by  H.  Beck  in  1887, 
thus  haying  one  year  of  priority  over  its  use  in  ichthyology. 

I  take  pleasure  in  dedicating  the  necessary  changes  to  Dr.  B. 
W.  Erennann,  the  distingaished  ichthyologist  of  the  United 
States  Fish  Gunmissiony  and  joint  author  of  that  monumental 
wwk^  Th^  lithei  of  North  Ameriea. 

The  natural  derivatiTey  Evermannia,  is  already  used  in  ichthy- 
ology, so  I  foopose  Evermanella. 

The  changes,  irith  nearly  all  of  the  synonymy,  will  result  in  the 
fbHowing: 

Family  BVBRMANNELLIDiE. 

Odont6$U>midm  Gill,  in  Goode  and  Bean,  Oceanio  lohtbjology,  1896, 

p.  121. 
Odontottomida  Jordan  and  ETermann,  Ball.  U.  S.  Nat.  Maa.,  No.  47, 

I.  1896,  p.  597. 

Genos  ETEBMAHHELLA. 

Odondoitamui  Cooco,  Nnoyi  Annali  delle  Scienze  Natorali,  Bologna, 

II,  1838,  p.  192. 

Odontoitomus  Gnnther.  Cat.  Fish.  Brit.  Mns.,  V,  1864,  p.  417. 
Odonioitomui    Gnnther,    Rep.    Soi.    Res.    Voy.    Challenger,    Zoal. 

XXII,  1887,  p.  200. 
Odontoitomxu  Aloock,  Desc  Cat.  Ind.  Fish  Investigator,  1899,  p.  166. 
Odonto»U>mu$   Garman,    Mem.    Mob.    Comp.    2<ool.,    XXTV,    Fish, 

XXVI,  1899,  p.  402. 

1.  Erarmannella  balbo  (BIok)). 

SeopeluM  Balbo  Rino,  Mem.  del.  Reale  Aooad.  del.  Soi.  Torino,  XXV. 

1820-22,  p.  268,  PI.  X,  fig.  3. 
Scopelui  balbo  Riaao,  Hist.  Nat.  Ear.  M^rid.,  UI,  1826,  p.  466. 
Odonioitomui  balbo  Bonaparte,  Cat.  Met.  Pesd  Enropei,  1846,  p.  37. 
Od^ndoitomui  hyalinui  Coooo,  Nnovi  Annali  delle  Soiense  Natorali. 

Bologna,  II,  1838,  p.  192,  Tav.  VUI,  fig.  11. 
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OdontoBtomus   hyalinus  Bonaparte,  Faana  Italioa,  Pesci,  Tomo  III, 

XXVII,  1840,  139,  PI.  120,  fig.  6. 
OdorUoitomuB  hyalinui  BonajMirte,   Cat.   Met.  Pesci  Eoropei,  1846, 

p.  37. 
Oaantoatomus  hyalinu$  Cavier  and  Valenoiennes,  Hist.  Nat.  Pois., 

XXn.  1849,  p.  315. 
Odonto8tomuB  hyalinui  Guntber.Cat.  Fish.  Brit.  Mns.,  V,  1864,  p.  417. 
Odontottomu8   hyalinus   Gunther,   Rep.  Set.  Res.  Voy.  Challenger, 

Zool..  XXII,  1887,  p.  200,  PI.  LII,  fig.  A. 
Odontoitomvs  hyalinus  Goode  and  Bean,  Oceanic  Ichthyology,  1896,  p. 

121,  fig.  145. 
Odontoitomus  hyalinus  Garman,  Mem.  Mas.  Com  p.   Zool.,   XXIV, 

Fish.,  XXYI,  1899,  p.  402. 

8.  Bvermannella  atrata  (Alcock). 

Odontostomus  atratus  Alcook,  Jonm.  Asiatic  8oc  Bengal,  TiXTT,  Pt» 

2,  1893,  p.  182,  PI.  IX,  fig.  4. 
Odontostomus  atratus  Alcook,  Desc  Cat.  Ind.  Fish  Investigator,  1899, 

p.  167. 


VII,  1900,  PI.  XXXIII,  fig.  3. 

Genus  QMOSUDIS. 

Omosudis  Gfinther,  Rep.  Sci.  Res.  Voy.  Challenger,  Zool.,  XXII, 

1887,  p.  201. 
Omosudis  Goode  and  Bean,  Oceanic  Ichthyology,  1896,  p.  132. 
Omosudis  Jordan  and  Evermann,  Ball.  U.  8.  Nat.  Mas.,  No.  47,   I, 

1896,  p.  598. 
Omosudis  Garman,  Mem.   Mas.  Comp.  2k>ol.,  XXIV,  Fish.,   XXYI^ 

1899,  p.  401. 

1.  Omosudis  lowii  Gonther. 


1901.]  NATUBAJL  SCIENCES  OF  PHILADELPHIA.  213 


OMEBTATIOm  XASI  DT  1900  OK  GLACIEBS  IK  BBITIBH  COLUIKBIA. 
BT  GEORGE    AND  WILLIAM  8.    YAUX,    JR. 

While  the  glaciers  noted  in  the  following  report  form  but  a  small 
fraction  of  the  hundreds  in  the  Rocky  Mountains  of  Canada,  their 
continued  recession  may  be  taken  as  an  indication  of  the  changes 
which  are  taking  place  in  the  glaciers  of  the  region.  A  moderate 
winter,  followed  by  an  early  and  warm  spring  melted  the  snow  and 
flooded  the  rivers  at  an  early  date.  The  continued  wet  and  stormy 
weather,  which  extended  far  into  the  spring  and  summer,  did 
much  to  increase  the  amount  of  melting.  So  far  as  it  has  been 
possible  to  determine,  all  the  glaciers  of  this  region  are  still  reced- 
ing. One  exception  to  this  rule  was  reported,  but  the  advance 
could  not  be  proved  with  any  certainty. 

Victoria  Glacier. 

The  rocks  marked  last  year  to  determine  the  motion  and  shrink- 
age of  this  glacier  were  again  noted  on  July  24,  1900.  The  large 
block  of  limestone  about  one  mile  from  the  tongue  marked  **  VX 
'99  "  appeared  to  have  moved  147  feet,  while  a  large  block  of 
sandstone  near  the  terminal  moraine  had  an  apparent  motion  of 
115  feet.  The  general  condition  of  the  glacier  appears  practically 
the  same  as  la>t  year.  ^leasurementa  taken  on  the  northwest  side 
indicate  a  shrinkage  of  about  six  feet  for  the  year.  Several  very 
fine  glacier  tables  were  noted,  one  being  a  block  of  sandstone 
eighteen  inches  thick,  from  ten  to  twelve  feet  in  diameter,  and 
elevate<l  not  less  than  five  feet  from  the  surface  of  the  surround- 
ing ice. 

AsuLKAN  Glacier. 

This  glacier  has  receded  perceptibly  since  last  year,  the  tongue 
being  twenty- four  feet  further  up  the  valley  than  when  last  noted. 
There  has  also  been  a  marked  shrinkage  in  every  dimension. 
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Illecillewaet  Glacier. 

The  very  small  recession  in  the  tongue  of  the  Illecillewaet 
Glacier  during  the  summer  of  1899  was  found  to  have  been  largely 
made  up  in  1900,  so  that  the  average  of  the  two  years  was  not  far 
from  that  of  the  past  thirteen,  as  previously  noted.  ^  A  distinct 
shrinkage  was  observed  in  all  dimensions,  but  this  was  most  notice- 
able at  the  tongue  which  was  now  140  feet  above  the  rock  **  C," 
nearly  twice  the  distance  of  the  previous  year. 

Our  work  the  past  summer  consisted  :  (a)  in  taking  the  test  pic- 
ture of  the  lower  part  of  the  glacier,  which  was  made  under  unfav- 
orable conditions  on  August  7,  1900;  (6)  location  of  the  border 
of  the  ice  on  the  map  of  1899,  and  (c)  location  and  measurement 
of  motion  of  line  of  plates  across  the  glacier. 

a.  Of  the  test  picture  nothing  need  be  added  except  that  the 
series  is  now  complete  for  three  consecutive  years  and  furnishes 
a  most  interesting  illustration  of  the  comparatively  slight  and  yet 
none  the  less  constant  changes  in  the  contour  of  the  ice. 

b.  The  position  of  the  edge  of  the  ice  was  easily  located  with 
reference  to  the  several  fixed  rocks  laid  out  on  the  general  survey 
of  1899.  The  plotting  of  this  border  line  showed  that  the  glacier 
had  receded  an  average  of  not  far  from  twenty  feet  on  the  sides 
and  sixty-four  feet  on  the  extreme  tongue.  At  one  point  the  ice 
seemed  to  have  changed  but  little  since  last  year,  while  at  others 
the  recession  was  more  than  100  feet.     This  constant  yearly  reces- 
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eave  or  northeast  side  has  a  greater  daily  motion  than  last  year, 
while  the  t^onvex  or  southwest  hai  not  moved  at  qtdte  ao  xajAd  a 
mta.  Wliether  this  change  is  ootjidental  or  is  the  xeaolt  of  peonliar 
Gotidliloos  has  not  be^n  determmed. 

While  the  plates  were  left  on  the  florfaoe  of  the  glacier,  it  is 
h&nlly  Ukely  that  fat  u  re  measurements  will  be  of  great  yaloe^. 
shmdd  lbs  plates  be  agun  found.  They  are  approaching  a  much 
portiQii  of  the  glader,  broken  by  crevasses,  deep  wells 
and  even  should  they  remiun  on  the  sur&ce,  in  many 
it  will  be  impossible  to  see  them  from  the  base  line. 
Ttmf  htm,  however,  served  their  purpose  in  demonstrating  that  the 
awesage  niolioii  of  nearly  two  feet  per  day  as  determined  by  JDr. 
W.  a  Green  in  1888  was  either  much  greater  than  the  actual 
I  the  result  of  conditions  which  do  not  now  exist. 


T(M$  $kmk^  Toua  Ateroffe  Daily  Motion  of  Lino  of  PUUet  on 
BUMotoaei  Otaeior^  Glacier  jBbute,  B.  O. 


or 

IMslMMIonftomJiiIsr 
isoe-«i2dftYKiiifiiifl8). 

ArmfSB  Daily  Motion 
ftom  July  81,  1809,  to 
Angntt    6,    l«0-«72 
dftyi  Onchet). 

ATeiags  Dtily  MoCloii 
ftom  JiUy  SI,  ISN^  to 
Seplsnilwr   5^   ISBS* 

1 

1 

1063 

2.86 

2.56 

2 

1488 

4. 

3.90 

3 

1677 

4.51 

5.51 

4 

2172 

5.84 

6.77 

5 

1^256 

6.07 

6.06 

6 

2364 

6.86 

6.79 

7 

1902 

5.11 

6.16 

8 

2040 

5.48 

.6. 
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DESCBIPTIOKS    OF   KEW   BEES   COLLECTED  BY  KB.  H.  H.  81CITH  IB 

BBAZIL.-II. 


BY  T.  D.  A.  COCKERELL. 

Lithurgai  oommbflB  n.  sp. 

9. — Length  7  ram.,  black;  with  silvery- white  pubescence,  dense 
on  the  face  (except  the  elevated  portion,  which  is  bare)  and 
cheeks;  rather  dense  on  metathorax  (except  basal  area  and  middle 
of  sides)  and  pleura;  hind  margin  of  prothorax,  and  tubercles, 
edged  with  dense  white  hair,  forming  a  conspicuous  white  line; 
lateral  hind  margins  of  abdominal  segments  1  to  3,  and  the  whole 
hind  margins  of  4  and  5,  with  snow-white  hair-bands;  apical  seg- 
ment of  abdomen,  and  dark  parts  of  the  two  previous  segments, 
with  some  short  black  hair,  but  it  is  very  inconspicuous,  and  there 
is  no  apical  fimbria;  ventral  scopa  white,  tinged  with  ferruginous 
on  the  fifth  segment;  legs  with  white  hair,  that  on  hind  tarsi  long 
and  slightly  ferruginous  ;  femora,  and  basal  two  segments  of 
abdomen,  dark  ferruginous;  facial  eminence  rather  low  but  dis- 
tinct, obscurely  bituberculate ;  head  and  thorax  strongly  and 
densely  punctured;  auteuujB  short,  flagellum  stout,  and  obscurely 
brown    beneath;    teijula^    Jsuk    redtli:sh-bru\vn ;     wiuffs    brownish. 
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tim  bise,  €lC|  ftl«  m  described  bv  Smith,  and  I  havd  little  doubt 
ibH  tint  idfltitificatiOD  h  correct.  Smith's  descriptioii  reads  m  If 
the  Iboraz  were  yellow,  but  of  course  thh  was  not  intended.  A 
dtiereot  Ceratinay  also  taken  at  Chapada  (id  December) j  is  appar- 
ently the  undeecribed  9  of  C  etrldula  Sm,  It  is  a  briiilant 
insect,  and  the  face  is  without,  light  markings, 

T«maMO]llft  m«tallUum  Smkb<  tot.  ohApadM.  n,  rar. 

$, — Differs  from  Smith* s  deacriptian  of  mtialtlc^tm  by  the  larger 
gize  (about  8^  mm,);  mandibles  green  at  base;  icape  green j 
mesothorax  closely  and  more  or  less  confluently  punctured ;  wiuga 
little  irideaceiit,  not  noticeably  clouded  at  apex ;  tarsi  practically 
black,  basal  joint  of  hind  tarn  green;  abdomen  with  purple  reflec- 
tions, ba^al  margin  of  ^cond  and  third  segments  brilliant  purpld. 
£ticlo6ure    of    metathorax    sculptured    as    Bmitb    describes    iot 

c?. — 7§  mm,  long,  similar  to  the  9|  abdomen  with  scarcely  any 
purple. 

i3fc&» — Chapada,  Marchp  c?  and  9 ;  also  in  Kovember.  Prob- 
ably a  valid  ipecie^,  but  I  leave  it  as  a  variety  until  I  can  com- 
pare it  with  u'jthentic  material  of  T.  metallicum. 

The  following  table  will  facilitate  the  determination  of  Tern- 


Abdomen  impunctate, 71  laevigcdum  Sm. 

Abdomen  punctate,        ......    ^ 1. 

1.  Maigin  of  metatboracic  enclosure  smooth,     T.  (truginoaum  Sm. 
Margin  of  metatboracic  enclosure  transversely  striate,    .     .    2. 

2.  Wings  smoky  (Mexico), T.  gmaragdinum  Sm. 

Wings  almost  clear  (Brazil), 

T.  metallicum  Sm.  and  var.  chapadoR  Ckll. 

T.  tmaragdinum  occurs  as  far  north  as  San  Rafael,  Vera  Cruz, 
Mexico,  where  Townsend  took  it  at  flowers  of  Cordia,  at  the  end 
of  June. 
Cvrjmvra  atromaiginata  n.  sp. 

9. — Length  8^  mm.,  dull  from  the  excessively  close  punctures; 
black;  lateral  projections  of  prothorax,  hiud  margin  of  mesothorax 
very  narrowly,  postscut^llum  and  metathorax,  greenish;  sides  of 
baaal  a^j^ment  of  abdomen  and  extreme  base  of  second  segmeBt 
alao  greeo;  clypeus  prominent,  with  rather  sparse  large  puneturii 
00  a  teasellated  surface;  mandibles  long  and  dark;  antenn«  daxi^ 
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scape  long,  flagellum  browoish  beneath  and  delicately  pubescent; 
tegulse  very  dark  brown;  base  of  metathorax  with  oblique  radi- 
ating striae;  wings  hyaline,  the  costal  margin,  including  the 
marginal  cell,  very  broadly  dark  fuliginous  (as  in  some  Tachi- 
nidse);  legs  very  dark  reddish-brown:  abdomen  with  long  white 
hairs  beneath;  punctures  of  first  dorsal  segment  of  abdomen 
stronger  and  less  dense  than  on  second,  which  has  the  punctures 
minute  and  as  close  as  is  possible;  hind  spur  of  hind  tibia  pecti- 
nate, with  three  large  teeth. 

Hah, — Chapada,  March  and  April ;  five  specimens.  Very  dose 
to  the  Mexican  C.  discolor  (Smith),  thus  adding  another  to  the 
now  rather  numerous  instances  of  Brazilian  bees  representative  of, 
but  not  identical  with,  those  of  Mexico  or  the  adjacent  parts  of 
the  United  States. 

This  might  be  held  to  differ  subgenerically  from  the  type  of 
Corynura,  but  in  that  case  Cacosonxa  Smith  is  not  available,  be- 
cause of  the  prior  Cacosonia  Felder,  lii74. 

C.  atromarginata  is  one  of  five  species  flying  at  Chapada,  all 
having  the  first  recurrent  nervure  interstitial  with  the  second 
transverso-cubital,   and  the  mesothorax  very  densely  punctured. 

These  species  are  readily  distinguished  as  follows : 

Costa  fuliginous  from  base  to  marginal  cell, 

atromarginata  n 

Costa  not  fuliginons  from  the  basie,  or  not  at  all , 

1,   Abdomen  long  and  narrow,  cla^ate,  like  Ba^ha  ctavata^ 


sp., 


9. 
1. 
2. 
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Ccrjavrm  pMndobaeelui  n.  sp. 

c?. — Length  about  8  mm. ;  size  and  form  of  C.  jucunda^  but 
easily  dbtiDguished  by  its  very  brilliant  golden-green  head  and 
thorax;  the  green  of  the  abdomen  also  is  bright,  occupying  the 
sides  of  the  first  segment,  the  bases  of  the  second,  third,  and  most 
of  the  fourth  and  fifth  segments.  Clypeus  very  prominent,  with 
large  punctures  on  a  shining  surface;  cheeks  and  sides  of  face 
with  short  white  hair;  antennae  very  long,  flagellum  ferruginous 
beneath;  tegulse  bright  reddish- testaceous ;  wings  dusky  at  tips; 
nervures  and  stigma  very  dark  brown;  second  submarginal  cell 
narrow;  femora  and  tibiae  green;  knees,  ends  of  tibiae  and  all  of 
tarsi  light  ferruginous. 

Hah. — Chapada,  January  and  November;  3  c?. 

Corjnvrm  Mmimarginata  n.  sp. 

9. — Length  about  8  mm.;  rather  robust,  black  with  green  on 
sides  of  face,  hind  edge  of  mesothorax,  scutellum,  postscutellum, 
upper  parts  of  metathorax,  and  basal  portions  of  the  abdominal 
segments;  first  abdominal  segment  subpetiolate,  decidedly  longer 
than  broad,  bright  ferruginous  at  its  extreme  base;  antennae  dark, 
scape  long,  red-brown;  wings  with  the  marginal  cell  and  beyond 
fuliginous,  stigma  and  nervures  dark  brown ;  second  submarginal 
cell  not  so  narrow  as  in  the  last  species;  inner  lower  angle  of  third 
submarginal  less  than  a  right  aagle,  whereas  in  pseudobaccha  it  is 
quite  a  right  angle :  basal  area  of  metathorax  with  oblique  radi- 
ating striie,  and  some  transverse  ones  posteriorly,  recalling  the 
sculpture  of  Temnosoma  metallicum ;  first  abdominal  segment  with 
sparse  weak  punctures,  second  finely  rugulose  with  close  minute 
punctures;  hind  spur  of  hind  tibia  pectinate  with  large  teeth. 

Hab. — Chapada,  April  and  November;  2$.  Allied  to  C.  agile 
(Smith). 

Coryniira  ohapadioola  n.  sp. 

9. — Length  about  8  mm. ;  robust,  black,  sides  of  face  and  hind 
margin  of  mesothorax  very  narrowly  dark  green ;  legs  very  dark 
reddish-brown,  with  the  pubescence  mostly  black  or  nearly  so; 
abdomen  ^  ith  the  first  two  segments  black,  the  extreme  base  of  the 
second  green,  the  remaining  segments  golden  green,  largely  cov- 
ered with  very  fine  appressed  yellowish  pubescence,  with  black 
bristles  intermixed ;  antenn»)  dark  brown,  fiagellum  ferruginous  at 
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extreme  tip ;  tegulsB  very  dark  brown ;  wings  hyaline,  apex  fulig- 
inous; nervures  and  stigma  sepia-brown;  clypeus  with  large,  epane 
punctures  on  a  tesseUate  surface ;  meBothorax  microscopically  teBMl- 
late,  dull,  with  numerous  minute  punctures  and  scattered  blaek 
hairs ;  basal  area  of  metathorax  not  defined,  with  feeble  oblique 
strise ;  lower  inner  angle  of  third  submarginal  cell  less  than  a  right 
angle;  most  of  basal  segment  of  abdomen  smooth  and  shining,  bat 
its  apical  portion  and  all  of  second  segment  rough  and  minutely 
sculptured;  under  side  of  abdomen  with  long  yellowish- white  hair; 
hind  spur  of  hind  tibia  pectinate,  with  three  large  blunt  teeth. 
The  basal  segment  of  the  abdomen  is  broader  than  long,  thua 
much  broader  than  in  the  last  species. 

Hab. — Chapada,  January,  March,  September,  November, 
December;  «S3  specimens.  The  middle  of  the  third  abdominal 
segment  is  often  black.  This  species  evidently  belongs  with  Cory- 
nura;  but,  at  least  in  the  ¥,  it  has  the  abdomen  formed  as  in 
Augochlora.  The  maxillary  palpi  have  six  subequal  joints,  the 
first  two  stout,  the  third  subtriangular. 

In  all  the  species  of  Corynura  the  anterior  part  of  the  meao- 
thorax  overlaps  the  middle  of  the  prothorax,  and  in  C.  chapadieola 
this  is  particularly  well  marked,  the  projecting  portion  being 
bilobed. 

COBTKHBOPSIS  n.  subg. 
First  recurrent  nervure  received    by  second  submarginal  cell 
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sokiis;  tnincation  of  metathorax  with  a  deep  loDgitudinal  groove; 
tegnlsB  thining,  red-browo,  not  punctured;  wings  rather  dusky, 
eipeciallj  at  tips,  minutely  but  conspicuously  hairy  ;  nervures  and 
stigma  dark  brown,  second  submarginal  cell  narrow;  legs  dark  red- 
brown,  anterior  tibisa  and  tarsi  ferruginous;  abdomen  with  a  de- 
cided constriction  between  first  and  second  segments;  first  segment 
only  moderately  narrowed  at  base;  first  two  segments  piceous,  first 
with  very  large  close  punctures,  second  with  large  and  small  punc- 
tares  on  its  anterior  half,  extreme  base  greenish ;  remaining  seg- 
ments greenish,  pruinose  with  a  short  pubBscence,  their  hind  margins 
tastaceous ;  antennae  dark,  flagellum  ferruginous  beneath  at  apex. 

cT. — Length  about  6  mm.;  similar  to  9,  but  narrower,  espe- 
cially the  abdomen;  antennae  much  longer,  flagellum  dark  at 
apex;  anterior  femora,  tibise  and  tarsi  entirely  bright  ferruginous; 
second  abdominal  segment  with  large  punctures  like  first;  fourth 
ventral  abdominal  segment  emarginate. 

Hab. — Chapada;  4d^,  19;  January,  December. 
Coryniira  (Corynuropiii)  inbUta  n.  sp. 

9. — Length  about  8  mm.,  more  robust  than  C.  darwini,  with 
the  first  abdominal  segment  broader;  eyes  somewhat  more  parallel ; 
mesothorax  more  decidedly  purplish;  wings  perhaps  a  little 
browner;  supraclypeal  area  more  or  less  coppery  red. 

Hab. — Chapada,  1  9  ;  December.  Perhaps  only  a  variety  of 
the  last,  but  it  is  larger  and  seems  distinct.  The  pleura  is  rough- 
ened, and  has  also  sparse  shallow  punctures.  In  C.  darwini  the 
second  abdominal  segment  is  conspicuously  wider  than  the  first, 
widening  from  its  base  to  iis  nind  margin;  in  C  suhlaia  the  second 
eegment  has  nearly  parallel  sides,  and  is  very  little  wider  than  the 
first 
AngoelUora  oaUioluroma  n.  8p. 

9. — Length  about  5  mm. ;  head  and  thorax  brilliant  golden 
green;  legs  honey-color;  abdomen  pale  ferruginous  with  dark-brown 
blotches,  small  at  sides  of  first  segment,  large  at  sides  of  second, 
covering  all  of  third  except  a  variable  patch  on  disk,  and  also 
occupying  the  whole  of  fourth  and  fifth  segments,  so  that  the  hind 
portion  of  the  aMomen  is  dark  brown;  at  each  extreme  side  of 
segments  2  to  5,  quite  at  the  base,  is  a  clear  yellow  triangle,  with  its 
apex  directed  mesad;  clypeus  with  a  broad  apical  yellow  band,  which 
sends  a  projection  upward  in  the  middle  line;  mandibles  yellow^ 
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ferruginous  at  ends;  labial  palpi  4-joiQted,  ihe  last  joint  smallert; 
antennae  dark  brown  above,  yellow  beneath,  the  scape  long  and 
slender;  mesothorax  with  very  numerous  minute  punctures;  scutel- 
lum  sculptured  like  mesothorax;  basal  area  of  metathorax  micro- 
scopically tessellate,  the  lines  mostly  running  in  a  transverse 
direction ;  abdomen  impunctate ;  hind  spur  of  hind  tibioR  peetinaJte^ 
with  only  three  teeth ;  tegulse  pale  testaceous ;  wings  faintly  dusky 
at  tips;  nervures  and  stigma  dark  brown;  first  recurrent  nervure 
not  quite  interstitial  with  the  second  trans  verso-cubital,  being  just 
the  least  before  it. 

Hah. — Chapada,    December,    January;  five    examples.      This 
may  be  compared  with  A.   nana  Smith  and  A,  festivaga  Dalla 
Torre,  but  it  is  quite  distinct  by  the  yellow  markings  on  the  abdo 
men  and  other  characters.      It  has  a  certain  superficial  resem- 
blance to  the  genus  Nomioides. 

Aagoohlora  beatissima  n.  sp. 

9. — Length  5  mm. ;  head  cordate,  shining  yellowish-green;  eyes 
only  shallowly  emarginate;  clypeus  with  strong  scattered  punctures, 
its  anterior  half  testaceous,  its  lower  margin  with  a  fringe  of 
orange  hairs;  supraclypeal  area  smooth  and  shining,  with  a  very, 
few  punctures ;  mandibles  yellowish,  dark  at  apex  and  extreme 
base;  scape  piceous,  fiagellum  dull  orange-testaceous,  except  at 
base;  thorax  brilliant  bluish-green,  the  mesothorax  and  scutellvm 
purple;  the  hind  margin  of  the  mesothorax  very  narrowly,  the 
^Lqs  and  a  central  baod   of    the  scutelltim,    s^olden;  tubercles 
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THE  DEYELOPXENT   OF   THE   TTVPAKO-EUSTACHIAN   PASSAGE  AKB 

ASSOCIATED  STRUCTUBES  IN  THE  COMKON  TOAD 

(BUFO  LENTIOIHOSUS). 

BY  HENRY  FOX. 

A  perusal  of  the  literature  relating  to  the  subject  reveals  the 
existence  of  considerable  diversity  of  opinion  among  investigators 
as  to  the  exact  morphological  significance  of  the  tympano-Eusta- 
chian  passage  of  the  higher  vertebrates.  So  far  as  its  adult  struc- 
ture and  relations  are  concerned,  the  passage  would  seem  to  be  the 
homologue  of  the  spiracle  or  hyomandibular  cleft  of  the  elasmo- 
branch  fishes.  Both  structures  occupy  the  same  relative  position 
between  the  mandibular  and  hyoid  arches,  and,  moreover,  above  the 
dorsal  margin  of  each  the  facial  nerve  divides  into  its  two  main 
branches,  one  of  which,  the  ramus  palatinus,  courses  in  front  of 
the  cleft  (or  tube,  as  in  the  higher  forms),  while  the  other,  the 
ramus  hyomandibularis,  extends  ventrally  along  its  posterior  wall. 
Embryologiats,  however,  in  studying  the  development  of  the 
lympano-Eustachian  passage  in  various  species  of  the  higher  verte- 
brates, have  found  that  its  homology  with  the  hyomandibular  cleft 
is  not  so  clearly  expressed  as  the  mature  structure  of  the  organ 
would  lead  one  to  infer,  so  that  certain  morphologiats,  basing  their 
conclusions  on  the  facts  revealed  by  embryology,  hold  that  the 
tyrapano-Eustachian  passage  is  a  structure  entirely,  or  in  large 
part,  independent  of  the  hyomandibular  cleft. 

In  order  to  determine,  if  possible,  the  exact  relation  of  the 
tympano-Eustachian  passage  to  the  hyomandibular  cleft,  I  under- 
took to  follow  out  its  entire  embryonic  history  in  the  common  toad 
of  the  eastern  United  States,  Bufo  lentiginosus.^  Contributions  to 
the  knowledge  of  the  development  of  the  structures  under  con- 
sideration had  been  made  in  the  case  of  the  Aiiura  by  Goette,' 


*  The  inveitiKAtions  have  been  made  in  the  Zoological  Laboratory  of  the 
University  of  Pennsylvania. 
'  t'ntteicklungsgetchichte  der  Unke^  Bomhinator  igneutf  Leipzig,  1875. 
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Villy,'  and  Graupp.*  Shortly  after  I  had  begun  the  present 
research  a  very  important  paper  on  the  subject  by  Dr.  Hans 
Spemann  appeared,  treating  of  the  earlier  stages  in  the  develop- 
ment of  the  Eustachian  tube  in  Rana  temporaria.*  All  Uie  inves- 
tigators mentioned  state  that  the  development  of  the  tympano- 
Eustachian  passage  in  the  forms  studied  is  a  very  indirect  one  and 
that  it  can  be  traced  only  ^ith  considerable  difficulty.  This  diffi- 
culty is  attributed  to  the  almost  complete  atrophy  of  the  hyoman- 
dibular  cleft,  which  at  an  early  period  becomes  so  greatly  reduced 
as  to  be  readily  overlooked  unless  special  attention  is  bestowed 
on  it. 

Of  the  investigators  mentioned  Goette  correctly  described  the 
degeneration  of  the  hyomaudibular  cleft,  but  his  other  results  con- 
cerning the  development  of  the  Eustachian  tube  may  be  disre- 
garded, since  his  investigations  were  conducted  at  a  time  when  less 
favorable  methods  were  at  his  disposal  than  we  have  at  present 
From  the  results  arrived  at  by  the  other  three  investigators  a  fairly 
complete  history  of  the  Eustachian  tube  may  be  made  out  in  the 
case  of  Rana  tonporaria.  Of  these  the  work  of  Villy  covers 
fairly  well  the  period  of  the  metamorphosis,  although  his  descrip* 
tions  are  somewhat  inexact,*  and  his  conclusion,  that  the  Eusta- 
chian tube  '  *  has  almost  certainly  nothing  to  do  with  the  hyoman- 
dibular  cleft,"  and  that  **  the  evidence  oftered  by  the  frog  tends  to 
show  that  the  two  organs  have  no  connection  whatever  with  each 
other/'  is  certainly  unsound,  since  such  a  connection  between  the 
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L  Ohbebvatiovs  asd  Bbbuub. 

I  now  tom  to  tbe  description  of  the  development  of  the  tym- 
pano-Euitaehian  pwaage  in  tbe  common  toad.  .  In  this  undenak- 
ing  I  shall  fixat  treat  in  detail  the  condition  and  relations  of  the 
almoCDmB  under  ooosideration  in  the  different  stiges,  banning  with 
the  eadiesty  and  then  at  the  end  of  the  paper  Bummaiiie  the  chief 
tmtnrm  of  this  development. 

Skige  I  (FL  YI,  fig.  1). — I  begin  at  a  stage  when  the  hitherto 
almost  sjdierical  embiyo  has  elongated  and  when  the  tail  has  grown 
oat  as  m  short  stomp.  No  external  gills  are  as  yet  apparent.  The 
Iftead  has  become  differentiated  from  the  body  proper  and  the 
TSI^oii  immediately  posterior  to  it  is  marked  by  two  or  three  slight 
dotd'Ventral  grooves^  indicating  the  position  of  the  future 
bianohial-defts. 

PL  VX  fig.  1  is  a  coronal  section  of  the  anterior  portion  of  an 
embiyo  of  this  stage.  The  section  is  slightly  oblique,  the  right  side 
being  cat  at  m  higher  plane  than  the  left.  In  this  figure  one  will  no- 
tice that  the  anterior  extremity  of  the  pharynx  is  still  separated  from 
the  exterior,  the  conjoined  endoderm  and  ectoderm  forming  at 
this  point  a  solid  partition  of  ceUs — the  stomatodeal  plate  («<.)• 
Ftam  this  ve^on  posteriorly  the  cavity  of  the  pharynx  gradually 
widens  out  untQ  it  forms  *a  spacious  chamber,  the  sides  of  which 
are  marked  by  four  dorso-ventral  grooves,  marking  the  inner 
openings  of  the  visceral-clefts.  Just  back  of  the  fourth  visceral- 
€left  the  cavity  narrows  very  suddenly  to  form  the  lumen  of  the 
oesophagus. 

As  shown  by  the  figure,  there  are  only  four  visceral- clefts 
(^Hym.,  2-4  v./.)  marked  out  at  the  present  stage.  With  the 
exception  of  the  fourth,  each  of  the  clefts  extends  outward  as  a 
solid,  double-layered  plate  of  endoderm,  continuous  at  its  inner 
end  with  the  epithelial  lining  of  the  pharynx  and  externally  in 
contact  with  the  deeper  layer  of  the  ectoderm.  Only  the  medial 
portion  of  each  cleft  shows  a  lumen.  The  fourth  visceral-cleft 
resembles  the  others,  except  that  it  does  not  as  yet  quite  reach  the 
epiblast 

*  In  tbe  drawing  the  distal  eztremities  of  the  clefts  are  shown  separated 
bj  a  narrow,  clear  area  from  this  layer,  bat  this  coodiiion,  I  think,  moat 
bare  been  prodaced  by  shrinkage,  a  supposition  which  receives  support  from 
tbe  roogh  and  irregular  character  of  the  dibtal  edge. 

15 
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Between  the  visceral- clefts  intervene  the  visceral-archeB.  The 
interior  of  each  arch  is  made  up  of  a  mass  of  rather  compact 
mesenchyme,  consisting  of  scattered  cells,  containing  numerous 
large  yolk-spheres,  barely  distinguishable  from  those  occurring  in 
the  endodermic  lining  of  the  pharynx.  From  this  circumstance 
the  limits  of  the  endoderm  are  somewhat  difficult  to  define  clearly, 
and  accordingly  considerable  care  had  to  be  taken  in  outlining  it. 
The  endoderm  is,  however,  much  more  densely  crowded  with  yolk- 
spheres  and  hence  appears  as  a  darker  layer  more  or  less  clearly 
marked  off  from  the  surrounding  lighter  mesenchyme.  Four 
visceral-arches  are  clearly  differentiated,  the  two  anterior  of  which 
are  the  mandibular  (A;.m. )  and  hybid  (h.m.)  arches,  while  the 
other  two  are  the  first  and  second  branchial-arches.  In  the  former 
two  a  somewhat  dense  patch  of  mesenchyme  can  be  seen  occupying 
the  centre  of  each.  These  patches  are  the  Anlageti  of  the  future 
muscles  of  these  arches  {hm,  and  h.m.). 

An  examination  of  the  remaining  sections  of  the  series  to  which 
fig.  1  belongs,  shows  that  the  pharyngeal  cavity  retains  approxi- 
mately the  same  size  throughout  its  entire  dorse- ventral  extent 
and  that  throughout  their  entire  length  the  visceral-clefts  have 
about  the  same  direction  and  relations  as  shown  in  the  figure. 
Hence  we  may  look  upon  the  clefts  as  being  solid  folds  of  endo- 
derm, compressed  antero-posteriorly  and  elongated  dorso-ventrally. 
Throughout  their  entire  extent  the  first  three  clefts  are  apparently 
in  contact  with  the  deeper  layer  of  the  ectoderm. 
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In  specimens  of  the  present  stage  the  Anlagen  of  the  various 
tlnictiues  have  so  far  differentiated  that  they  are  in  most  cases 
readily  recognizable.  The  mesenchyme  is  less  compact  than 
hitherto.  The  Anlagen  of  the  muscles  are  particularly  well 
marked  out  as  prominent  patches  of  densely  aggregated  mesen- 
chyme cells,  containing  numerous  yolk-spherules.  The  blood- 
vessels also  have  begun  to  form  in  the  head  region. 

PL  Vly  figs.  2,  3  and  4  are  coronal  sections  of  a  tadpole  of  this 
stage.  Of  these  fig.  2  was  taken  at  a  plane  a  slight  distance  above 
the  floor  of  the  phatynx.  Comparing  it  with  fig.  1  we  find  that 
anteriorly  tbe  stomatodeal  invagination  {at. )  has  deepened  very 
considerably,  although  as  yet  not  communicating  with  the  pharyn- 
geal cavity.  The  latter  has  much  the  same  form  as  in  fig.  1, 
except  that  posteriorly  an  additional  visceral-cleft  is  present.  Of 
these  clefts  the  most  anterior,  the  hyomandibular  (Hym.),  can  be 
seen  as  a  narrow,  solid  diverticulum  of  the  pharyngeal  wall, 
extending  outward  and  terminating  bluntly  in  the  mesenchyme  a 
short  distance  below  the  external  ectoderm.  All  the  remaining 
cleft  outgrowths  reach  to  and  blend  with  the  external  ectoderm, 
although  as  yet  not  opening  to  the  exterior.  Within  the  body  of 
each  of  the  two  anterior  visceral-arches^t.e.,  mandibular  and 
hyoid — the  muscles  can  be  made  out  as  irregularly  defined  patches 
of  deui^r  mesenchyme.  That  in  the  mandibular  arch  is  the 
Anlage  of  the  muscles  of  mastication  (^.?/i.),  while  that  in  the 
hyoid  arch  is  the  Anlage  of  the  depressor  mandibuloe  +  depressor 
oasis  hyoidei'  (A.7n. ).  Anterior  to  the  first  cleft  is  a  small  vessel, 
the  mandibular  aortic  arch  (m.a.),  while  on  the  left  of  the  figure 
another  vessel  is  to  be  seen  posterior  to  the  cleft.  The  latter  is  the 
hyoidean  aortic  arch  (A. a.). 

PI.  VI,  fig.  3  is  taken  at  a  considerably  higher  level.  On  the  right 
side  we  have  passed  above  the  dorsal  margins  of  the  visceral-clefts, 
so  thai  the  latter  are  shown  only  on  the  left  side.  This  section 
passes  in  a  plane  approximately  on  a  level  with  the  base  of  the 
brain,  the  small  dark  patch  in  the  median  line  in  front  of  the 
pharyngeal  cavity  l>eing  the  floor  of  the  infundihulum  (inf.). 
The  hyomandibular  fold  can  be  seen  extending  outward  and  slightly 
forward.     It  will  also  be  noticed  that  its  distal"  end  approaches  the 

^SpemaDD  inclndes  these  two  mnsclea  under  the  term  "orbito-hyoideus.'' 
*  A  word  of  explanation  is  neoessaiy  oonceroing  my  use  of  the  terms  "dis- 
tal "  and  "  proximal."     Ordinarily  these  terms  are  used  only  in  connect iun 
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skin  more  closely  than  in  fig.  2.  In  fig.  4  we  see  the  fold  at  it» 
dorsal  origin  from  the  pharyngeal  wall  {Hym.).  Here  it  is  to  be 
seen  as  a  rather  wide,  shallow,  blunt  diverticulum  of  the  latter. 
In  the  sections  intervening  between  this  and  fig.  3  the  distal  end 
progressively  moves  peripherally  as  we  pass  down  until  it  comee  la 
occupy  the  position  shown  in  the  latter  figure.  Hence  the  dinnBil 
edge  of  the  cleft  is  higher  in  its  proximal  portion  than  in  its  difltal 
part.  In  fig.  4  it  will  also  be  noticed  that  the  proximal  porUon  of 
the  cleft  in  its  dorsal  portion  approaches  very  closely  to  the  origin 
of  the  second  visceral -cleft.  In  the  other  two  figures  the  deft  is 
separated  throughout  by  a  considerable  interval  from  the  seoond 
cleft.  It  follows  from  this  that  as  it  descends  the  plane  of  die 
first  cleft  moves  forward  also. 

Grouping  the  facts  go  far  obtained  we  find  the  hyomandibolar 
cleft  as  a  solid,  two-layered  diverticulum  of  the  pharyngeal  waU^ 
which  extends  outward  and  somewhat  forward  to  a  point  a  shiofti 
distance  removed  from  the  external  ectoderm.  Here  it  terminatea 
in  a  blunt,  rounded  edge,  extending  downward  and  slightly  for- 
ward and  presenting  throughout  its  course  no  well-marked  indenta* 
tions  or  depressions.  Above  and  below,  however,  the  outer  edge 
gradually  recedes  more  and  more  from  the  skin  until  it  blenda 
imperceptibly  with  the  lining  of  the  pharyngeal  cavity.  The  edge 
thus  has  the  form  of  a  gentle  arch.  In  general  the  cleft  outgrowth 
is  elongated  dorso-ventrally,  but  it  also  is  directed  obliquely  for- 
ward.    This  forward  direction  is  more  pronounced  in  its  donal 
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tVBtial  portioD.  Iq  the  fifth  section  posterior  to  this  (fig.  6)  the 
dift  is  cut  throughout  the  greater  part  of  its  dorso-ventral  extent, 
mmd  hence  appears  as  a  broad,  solid  mass  extending  out  from  the 
«ide  of  the  pharynx  and  reaching  nearly  to  the  skin,  where  it  all 
Iwi  meets  a  slight  papilla  projecting  inward  from  the  latter 
(JEIym.).  This  figure  also  reveals  another  feature  of  the  cleft- 
^Btgrowth  which  is  of  particular  importance.  It  will  be  noted  that 
it  is  the  upper  portion  of  the  cleft-fold  which  approaches  most 
ntarly  the  skin,  whereas  the  ventral  portion  recedes  gradually 
from  it  as  we  descend.  About  the  middle  of  this  ventral  portion 
is  a  small  indentation  in  the  outer  edge  occupied  by  a  small 
Mood- vessel  (x.)-  ^^  ^^^^  ^  ^^  noticed  that  the  proximal  (inner) 
portion  of  the  deft  is  situated  at  a  higher  level  than  in  fig.  5. 
From  this  it  foUows  that  the  line  of  origin  of  the  fold  from  the 
pharynx  extends  from  below  upward  and  backward. 

Posterior  to  this  region  the  hyomandibular  fold  bonds  more 
sharply  backward  and  accordingly  in  transverse  section  appears 
oonsiderably  narrower  (fig.  7,  Ifym,,  right  side ).  We  next  obtain 
the  cr^ndition  shown  in  ^g.  5  (left  side),  where  the  fold  (Hym.)  ig 
cat  approximately  at  right  angles  to  its  surface  and  hence  appears 
•extremely  narrow.  Below  the  fold  is  a  large  oval  mass,  the 
Anlage  of  the  hyoidean  muscles,  i.e.,  deprei<sor  mandibulse  and 
depressor  ossis  hyoidei  (h.m.).  Spemann  has  noticed  a  relation 
between  the  siihsequent  development  of  these  muscles  and  the 
degeneration  of  the  hyomandibular  fold.  I  have  found  the  same 
relation  to  exist  in  Ihifo,  hut  shall  call  attention  to  it  later.  The 
fold  next  enlarges  somewhat,  and  then,  gnuliially  receding  more 
and  more  from  the  exterior,  blends  imperceptibly  with  the  phar}'n- 
geal  wall.  These  stages  are  shown  ct^nsecutively  in  figs.  G  and  7 
(left  sides). 

The  transverse  sections  also  show  some  structural  features,  which 
are  of  importance  in  tracing  certain  stages  in  the  subsequent  his- 
tory of  the  cleft-fold.  Anterior  to  the  cleft  is  the  efferent  man- 
dibular aortic  artery,  a  branch  from  the  carotid.  At  ihc  present 
stage  this  vessel  is  rather  difficult  to  trace,  but  with  some  care  can 
be  worked  out.  Since,  owing  lo  the  general  antero-ventral  direc- 
tion taken  by  the  plane  of  the  hyomandibular  fold,  the  anterior 
wall  of  the  latter  faces  forward  and  also  upward,  it  follows  that  in 
transverse  section  structures  anterior  to  the  fold  will  be  seen  dorsal 


230  PROCEEDINGS   OP   THE   ACADEMY   OF  [March, 

to  it.  Thus  in  the  figures  the  region  immediately  dorsal  to  the  fold 
is  the  mandibular  arch,  whereas  that  ventral  to  it  is  the  hyoid 
arch.  In  ^g.  1  the  efferent  portion  of  the  mandibular  aortic  arch 
can  be  seen  as  a  transversely  placed  vessel  (m.a'.)  just  above  the 
roof  of  the  pharynx  and  extending  outward  above  the  hyoman- 
dibular  diverticulum.  Internally  the  vessel  unites  with  the  carotid 
(^car.).  The  course  of  the  mandibular  aortic  arch  can  be  followed 
by  comparing  the  figures.  At  first  it  is  very  small,  as  seen  in  fig. 
5  (w.a'.).  Tracing  it  forward,  however,  it  is  soon  found  to  be 
continuous  with  a  much  larger  vessel  with  a  well-marked  lumen. 
This  vessel  is  the  afferent  portion  of  the  mandibular  aortic  arch 
(w.a").  Immediately  beneath  the  antero-inferior  extremity  of  the 
hyomandibular  fold  the  mandibular  aortic  arch  is  joined  by  the 
hyoidean  aortic  arch,  and  the  common  trunk  thus  formed  communi- 
cates with  the  large  inferior  jugular  sinuses  beneath  the  mouth. 

The  other  structure  to  which  I  desire  to  call  attention  is  the 
hyomandibular  ramus  of  the  facial  nerve.  The  facial  ganglion  at 
present  lies  just  back  of  and  above  the  dorsal  margin  of  the 
hyomandibular  fold.  The  anterior  edge  of  the  ganglion  is  in 
actual  contact  with  the  outer  margin  of  the  fold  (fig.  7,  vii). 
From  the  ventral  surface  of  the  ganglion  the  hyomandibular  ramus 
(fig.  6,  vii  h. )  is  given  off  as  a  large  nerve  supplying  the  muscles 
of  the  hyoid  arch.  It  is  hence  posterior  to  the  hyomandibular 
fold. 

ITKFU.  Vri.VIII.  ^^-M.  10-14. 16-18\— Young  tadpole. 
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•fcJetri  struotuzes.  Since  it  will  be  neoesBary  hereafter  in  stud/- 
ng  the  development  of  the  Eustachian  tube  to  take  into  consider- 
atfam  the  modifioations  undergone  by  the  neighboring  skeletal 
partly  it  may  be  w^I  to  point  out  these  parts  in  the  present  stage. 
Tba  very  dense  segregated  mass  which  may  be  seen  in  fig.  10 
(Jf.  and  Q.\  immediatdy  external  to  and  beneath  the  pharynx,  is 
tiie  Aniage  of  the  cartilaginous  mandibular  arch.  That  portion 
of  the  arch  which  underlies,  the  pharynx  is  the  mandibular  or 
Meckel's  cartilage  (M. ),  while  that  external  to  it  is  the  quadrate 
or  ■ospenswium  (  Q.)-  ^^  ^^^  figure  there  is  no  distinct  separation 
between  these  two  portious,  but  more  anteriorly  the  mandibular 
Aniage  can  be  seen  to  be  sc(parated  from  the  quadrate  by  a  slight 
apace  in  which  the  mesenchyme  cells  are  less  densely  aggrq^ted 
(fig.  II9  JH— shown  here  owing  to  the  oblique  section,  the  left 
ride  being  cot  more  anteriorly  than  the  right).  In  fig.  10  (^M.) 
only  the  most  posterior  part  of  the  mandible  can  be  seen.  The 
maDdiUe,  as  in  all  anuran  tadpoles,  extends  transversely  beneath 
the  floor  of  the  mouth.  External  to  the  lateral  widl  of  the 
pharynx  (right  side)  is  the  quadrate  cartilage  ( Q. )»  which  ven- 
tiaUy  becomes  continuous  with  the  mandible  and  at  the  same  point 
sends  upward  and  outward  a  strong  process,  the  orbital  process  or 
processus  mnscularis  (Pr.ilf.)  (Gaupp).  This  process  with  the 
inner  portion  of  the  quadrate  forms  a  deep  coucavity,  underlying 
tne  eye  and  oontaiDiDg  the  muscles  of  mastication.  That  portion 
of  the  quadrate  which  lies  in  contact  with  the  pharyngeal  wall  is 
the  palato-pterygoid  process  or  commissura  quadrato-cranialis  ante- 
rior of  Gaupp  (fig.  11,  Pr.q.ca.),  At  its  dorsal  extremity  this 
part  approaches,  but  is  still  separated  from,  a  patch  of  dense  tissue 
in  immediate  contact  with  the  dorso-lateral  border  of  the  pharynx, 
the  Anlage  of  the  trabecula  cranii  (Tr,). 

On  the  right  side  of  fig.  11  (fourth  section  posterior  to  that  of 
fig.  10),  the  mandibular  cartilage  has  been  passed,  and  in  its  stead 
we  find  a  very  slight  aggregation  of  mesenchyme  forming  a  portion 
of  the  cartilaginous  hyoid  bar.  The  tral)ecula  cranii  of , the  same 
side  has  become  much  less  distinct,  and  in  the  third  section  follow- 
ing (fig.  12)  has  ceased  to  be  any  longer  distinguishable  from  the 
surrounding  mesenchyme.  The  trabeculae  cranii  at  present  are 
thus  marked  out  only  in  their  more  anterior  portion.  Of  the 
quadrate  cartilage  we  have  only  the  body  with  its  processus  mus- 
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colaris,  having  passed  beyond  the  transveiselv  placed  oommioNue 
qnadrato-cranialis  anterior  (palato-pterygoid).  Of  the  quadntai 
the  outer,  distal  portion  of  the  prooessos  muscularis  is  most  dia^ 
tinct  at  the  present  stage.  Above  this  process.are  the  musdes  o< 
mastication  (^k.m.)  already  mentioned,  while  to  its  outer  or  ventral 
surface  are  attached  two  muscles,  the  depressor  mandibafas 
(m.d.m.)  and  depressor  ossis  hyoidei  (m.d.A.).  Between  then 
two  muscles  courses  the  ramus  hvomandibularis  of  the  facial  nei^ 
(vtt  h,).  Both  of  these  muscles  belong  to  the  hyoid  or  second 
visceral-arch  and  have  been  differentiated  out  of  the  common 
muscle  mass  of  that  arch. 

The  quadrate  in  the  region  posterior  to  that  just  conaidmied 
blends  gradually  and  imperceptibly  with  the  surrounding  me 
chyme.     This  can  be  foUowed  by  examining  the  figures  • 
tively. 

We  will  now  turn  to  the  consideration  of  the  hyomandibiilar 
fold  in  the  present  stagie.  In  fig.  12  the  rhomboidal  cavity  of 
the  pharynx  is  sharply  prolonged  at  its  right  ventro-lateral  angle, 
and  from  the  wall  of  the  cavity  immediately  above  this  prolonga- 
tion a  narrow,  solid  cord,  representing  an  extension  of  the  wall, 
extends  upward  and  outward  in  close  contact  with  the  ventral  sur- 
face of  the  processus  muscularis  (Eu.).  Just  internal  to  its  blind, 
distal  extremity  can  be  seen  a  small  vessel  interposed  between  the 
cord  and  the  cartilage.     This  vessel  is  the  mandibular  aortic  arch. 
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«f«r,  that  the  fold  is  considerablj  narrower  than  in  the  preceding 
singe,  and  also  that  its  distal  extremity  is  much  farther  removed 
from  the  external  surface.  This  condition  will  be  more  fully  con- 
sidered presently.  The  narrowing  of  the  fold,  however,  is  more 
apparent  than  real.  If  one  will  bear  in  mind  the  statement 
already  made  that  the  fold  extends  downward  and  obliquely  for- 
ward, a  true  explanation  of  the  difference  will  suggest  itself. 
Naturally  a  section  which  passes  through  in  the  same  plane  as  that 
♦f  the  fold  will  show  the  latter  as  a  broad  mass.  This  explains 
the  a|^>earance  of  the  fold  as  shown  in  fig.  6  (right  side).  In  this 
figure  the  section  on  the  right  side  passes  through  the  eye,  whereas 
on  the  left  side  it  passes  some  distance  behind  the  eye.  Hence  the 
section  traverses  the  right  side  in  an  obliquely  forward  direction, 
thus  coinciding  in  the  main  with  the  plane  of  the  fold.  In  the 
same  specimen  the  fold  on  the  left  side  is  cut  throughout  trans- 
venely,  so  that,  except  in  its  most  posterior  portion,  it  appears  as 
a  narrow,  two-layered  lamina. 

It  is  in  its  distal  anterior  portion  that  the  hyomandibular  fold 
has  undergone  its  greatest  modification.  In  fig.  12  the  fold  is 
c<Mitinaous  with  the  wall  of  the  pharynx.  In  fig.  11,  which  is  the 
Ikiid  section  aoterior  to  that  of  fig.  12,  this  connection  no  longer 
exists.  The  fold  appears  as  a  solid,  somewhat  flattened  cord 
( Eu.\  closely  underlying  the  upper,  outer  extremity  of  the  pro- 
cessus muscularis.  Its  iuternal  surface  is  in  intimate  contact  with 
the  mandibular  aortic  arch  {rn.a.)^  while  externally  the  two  muscles 
of  the  hyoid  arch — i.e.,  depressor  mandibuhc  (m.d.m.)  and  depres- 
Bor  ossis  hyoidei  (m.d.h.) — approach  it  very  closely.  The  proxi- 
mal portion  of  the  anterior  part  of  the  fold  can  be  seen  in  the 
iigare  as  a  relatively  broad  diverticulum  from  the  wall  of  the 
outer,  inferior  angle  of  the  pharynx  (Hym.). 

Anterior  to  the  region  just  considered  this  cord-like  extension  of 
the  fold  extends  forward  a  short  distance  and  then  bends  sharply 
outward  in  front  of  the  two  muscles  just  mentioned  (fig.  18,  Hym,, 
right  side).  In  this  region  it  enlarges  considerably  and  finally 
terminates  as  a  blind,  bulbous  swelling  in  the  mesenchyme  a  short 
distance  below  the  external  epithelium.  This  part  is  shown  in  ^g. 
10  (2V»».),  also  in  ^g.  17  (Tym.). 

Perhaps  a  clearer  conception  of  the  state  of  the  fold  may  he 
gained  by  a  comparison  with  some  coronal  sections.     In  fig.  16  we 
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have  such  a  section,  in  which,  however,  the  plane  is  lower  on  the 
right  side  than  on  the  left.  Commencing  below,  we  observe  on  the 
right  of  the  figure  a  short,  blunt  diverticulum  of  the  pharyngeal 
wall,  extending  outward  and  slightly  forward  between  the  Anlagefi^ 
of  the  mandibular  and  hyoid  cartilages.  This  part  corresponds 
to  broad  proximal  portion  of  the  fold  shown  in  fig.  11  as  continu- 
ous with  the  pharyngeal  wall.  In  the  fourth  section  dorsal  to  this 
(fig.  17)  the  same  portion  of  the  fold  is  still  seen,  and  just  exter- 
nal to  its  distal  extremity  is  an  elongated  strand  of  like  nature 
(Tyni.)y  somewhat  swollen  in  its  outer  portion,  where  it  terminates 
just  beneath  the  external  epithelium.  This  part  is  the  swollen 
poriion  of  the  cleft,  which,  as  already  mentioned,  extends  out  in 
front  of  the  hyoidean  muscles  and  forms  the  distal  expanded  por- 
tion of  the  cord-like  extension  of  the  fold.  In  the  second  section 
above  this  (fig.  18)  these  two  parts  of  the  fold  join,  so  that  it  now 
appears  continuous  throughout  {Hym.).  The  present  section  gives 
a  very  good  view  of  the  course  taken  by  the  hyomandibular  fold. 
One  will  observe  that  it  has  a  very  broad  origin  from  the  pharyn- 
geal wall,  and  that  from  this  point  it  extends  outward  and  also 
considerably  forward.  In  its  middle  portion  the  fold  is  consider- 
ably constricted,  while  in  its  distal  outer  extremity  it  is  enlarged  to 
form  the  swollen,  bulbous  portion  which  curves  outward  in  front 
of  the  hyoidean  muscles,  as  is  well  shown  in  the  figure. 

One  notices  that  in  fig.   18  the  outer,  distal  extremity  of  the 
fold  is  farther  removed  from  the  exterior  than  in  fig.  17.     If  the 
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just  anterior  to  the  dorsal  origin  of  the  second  visceral-cleft  (figs. 
14,  17,  18y  Hym,)  and  terminating  at  the  position  of  the  future 
qoadrato- mandibular  articulation  (fig.  10,  Hym,).  The  outer  or 
distal  border  begins  dorsally  in  continuity  with  the  roof  of  the 
pharynx  (fig.  14,  Hym.),  and  then  extends  in  a  gentle  curve 
downward,  outward  and  forward  until  it  reaches  the  point  where 
the  distal,  cord-like  extension  is  given  oft  and  which  I  shall  now 
designate  as  the  **  diverticulum."  The  latter  is  at  first  a  flattened 
cord  (fig.  11,  Eu.)y  which  at  first  extends  forward  a  short  dis- 
tance, but,  when  it  reaches  the  anterior  border  ot  the  depressor 
ossis  hyoidei,  turns  sharply  outward  and  slightly  downward  in 
front  of  the  latter  and  then  expands  to  form  a  solid,  bulbous 
swelling,  which  terminates  blindly  in  the  mesenchyme  a  short  dis- 
tance below  the  external  ectoderm  (figs.  10,  17,  Tym.;  also  fig. 
18,  Hipn,).  This  portion  of  the  hyomandibular  fold  is  the  only 
part  which  comes  into  close  proximity  with  the  external  epithelium. 
The  remainder  of  the  fold  lies  at  a  considerably  deeper  leveL  The 
distal  border  of  the  latter,  below  the  origin  of  the  **  diverticu- 
lum,'' bends  downward  and  inward  and  at  its  ventral  end  blends 
with  the  floor  of  the  pharynx  (figs.  10,  11,  Hym.;  12,  13.  14, 
Hym,  [leftside];  16,  17  [right]).  This  portion  of  the  distal 
border  is  continuous  with  the  ventral  border  of  the  **  diverticu- 
lum," and,  owing  to  the  slightly  downward  direction  taken  by  the 
latter,  forms  with  it  a  shallow  sinus  or  depression,  the  concavity 
of  which  faces  downward  and  outward.  By  its  anterior  surface  the 
hyomandibular  fold  is  in  close  contact  with  the  quadrate,  although 
partly  separated  from  it  by  the  mandibular  aortic  arch  (m.a.). 
Owing  to  the  obliquely  anterior  direction  taken  by  the  hyoman- 
dibular fold,  this  surface  faces  both  forward  and  upward,  so  that 
in  transverse  sections  it  appears  as  the  dorsal  border.  Hence  it 
follows  that  all  structures  found  above  the  fold  are  anterior  to  it, 
whereas  those  ventral  to  it  are  posterior.  The  posterior  surface 
faces  backward  and  downward  and  has  in  close  relation  the  jlnlagen 
of  the  hyoid  cartilage  and  associated  muscles.  Between  the  two 
muscles  is  the  ramus  hyomandibularis  of  the  facial  nerve  (vii  h.) 
whicti  occupies  its  definitive  position  posterior  to  the  hyomandibu- 
lar fold.' 

•Th©  reader  wiU  do  well  to  consalt  fifijiire  3  of  Dr.  Speraann's  piiper, 
which  Bhows  a  reconstmction  of  the  hyomandibular  fold  of  Hana  temporaria 
al  a  nimilar  H^af;»*.  I  find  that  the  fold  in  Bufo  lentiginosus  is  in  all  essen- 
tial reepectfi  similar. 
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It  now  remains  for  us  to  point  oat  the  differenoes  between  tbe 
fajomandibular  fold  in  the  present  and  preceding  stages  and,  if 
possible,  to  ascertain  how  such  differences  have  been  produoed. 
In  the  first  place,  one  will  recall  that  the  outer  border  of  the  fold 
in  the  last  stage  described  a  gentle  curve,  arching  from  above 
downward  and  forward,  and  that  throughout  the  greater  part  of  ita 
length  this  border  approached  very  closely  tbe  external  epiblaat 
In  the  present  stage  the  arch  described  by  the  outer  border  is 
interrupted  about  its  middle  by  a  club-shaped  "  diverticalum.'' 
which,  again,  is  the  only  portion  of  the  fold  which  approachee 
closely  the  external  epithelium.  The  remainder  of  the  outer  bor- 
der lies  a  considerable  distance  below  the  skin.  Again,  a  compari- 
son of  coronal  sections  shows  that  the  anterior  extension  of  tbe 
fold  is  more  marked  than  in  the  earlier  stage.  Hence  there  are 
at  least  three  differences  to  be  accounted  for,  i.e.,  (1)  the  reoession 
of  the  outer  border  of  the  fold  from  the  external  epithelium ;  (2) 
the  formation  of  the  blind,  distal  ''diverticulum,"  which  still 
retains  the  original  position  of  the  fold  near  the  skin,  and  (3) 
the  more  anterior  direction  taken  by  the  fold. 

In  order  to  account  for  these  changes  it  is  evident  that  at  least 
two  factors  must  be  borne  in  mind.  These  are  (1)  the  growth 
process — %.e.,  the  general  increase  in  size  of  the  parts  in  acoordance 
with  the  growth  of  the  individual — and  (2)  the  differentiation  of 
new  structures.  First,  as  regards  the  recession  of  the  outer  border 
of  the  fold  from  the  skin :  By  comparing  the  figures  illustrating 
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fen  of  the  cartilages  and  muscles.  The  cartilageB  are  laid  dewn 
cioflB  to  the  wall  of  the  pharynx,  and  with  their  increase  in  size  the 
latter  b  naturally  reduced;  while  at  the  same  time  the  increase  in 
amount  of  the  general  mesenchyme  accounts  for  the  increase  in 
width  of  the  entire  head. 

Am  a  consequence  of  the  retarded  growth  of  the  pharynx  and  of 
the  increase  in  width  of  the  head  it  follows  that,  unless  there  is 
sufficient  rapidity  of  growth  in  the  fold  to  compensate  for  the 
arrested  growth  of  the  pharynx,  the  distal  extremity  of  the 
kyomandibular  fold  will  be  removed  more  and  more  from  the  exte- 
rior and  that  ultimately  it  will  come  to  lie  quite  deeply.  To  such 
causes,  I  think,  must  be  attributed  the  recession  of  the  hyoman- 
dibular  fold  from  the  exterior.  The  head  has  increased  in  width, 
while  the  pharynx  has  remained  stationary,  and  even  been  reduced 
in  size,  so  that  its  appendage,  the  fold,  quite  naturally  recedes  from 
the  ectoderm. 

But  this  explanation  suggests  another  problem:  Why  does  the 
fold  not  exhibit  sufficient  rapidity  of  growth  to  enable  it  to  retain 
throughout  ils  original  position  near  the  external  epithelium,  as  in 
the  case  of  the  remaining  visceral -clefts,  and,  moreover,  why  does 
it  retain  this  position  at  one  point,  t.e.,  where  the  blind,  bulbous 
"diverticulum"  terminates?  This  question  brings  us  to  our 
second  topic — the  formation  of  the  '*  diverticulum."  This  part  is 
not,  I  consider,  a  new  formation,  but  merely  that  portion  of  the 
fold  which  has  managed  by  its  normal  growth  to  retain  its  original 
position  near  the  ectoderm.  In  this  connection  I  wish  again  to 
call  attention  to  the  condition  in  stage  II.  The  distal  border  then 
formed  a  gentle  arch,  which  for  a  considerable  part  of  its  extent 
was  in  close  proximity  to  the  skin.  However,  at  both  its  dorsal 
and  ventral  extremities  this  border  recedes  progressively  more  and 
more  from  the  exterior  until  finally  it  blends  at  both  ends  with 
the  lining  of  the  pharynx.  Hence  in  sections  the  dorsal  and 
ventral  portions  of  the  distal  border  are  seen  at  varying  levels 
below  the  ectoderm,  while  the  crown  (of  the  arched  plate)  is  situ- 
ated near  the  latter  (compare  figs.  2-7).  Fig.  6  is  instructive  in 
this  connection.  Take  the  fold  as  shown  on  the  right  side.  It  will 
be  seen  that  the  distal  edge  is  in  close  proximity  to  the  ectoderm 
lor  a  considerable  part  of  its  length.  However,  the  upper  portion 
of  this  border  is  closer  to  the  ectoderm  than  the  remainder.     This 
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part  represents  a  re^on  slightly  dorsal  to  the  middle  portion  of  the 
distal  border.  Below  this  the  edge  recedes  to  a  slight  extent  from 
the  exterior  and  in  its  middle  portion  forms  a  slight,  barelj  per- 
ceptible depression.  If  we  now  conceive  that  in  the  future  growth 
of  the  animal  all  the  lower  portion  of  the  distal  edge  remains 
stationary  and  that  the  middle  depression  deepens  considerably, 
while  the  upper  portion  alone  remains  in  proximity  to  the  ecto- 
derm, then  we  should  obtain  a  condition  very  similar  to  that  shown 
in  fig.  12,  except  that  complete  outward  extension  of  the  fold  is 
not  shown  in  the  figure  (see  instead  fig.  10).  In  fig.  12  the 
arrested  ventral  portion  can  be  seen  as  an  extension  of  the  right 
inferior  angle  of  the  pharynx,  while  the  concavity  between  it  and 
the  plate-like  hyomandibular  fold  is  the  much-deepened  depression 
(see  also  fig.  11).  In  the  latter  figure  the  lower  portion  of  the 
fold  can  be  seen  as  a  blunt  extension  from  the  ventro-lateral  wall 
of  the  pharynx,  while  the  flattened,  oval  mass  external  to  and 
above  it  is  the  dorsal  portion,  or,  as  we  have  temporarily  termed 
it,  the  **  diverticulum."  More  posteriorly,  as  shown  in  fig.  12, 
this  ''  diverticulum  "  becomes  continuous  with  the  proximal  por- 
tion of  the  fold,  and  accordingly  the  area  embraced  between  theee 
two  portions  anteriorly  represents  the  depression,  which  we  saw 
beginning  in  fig.  6.  One  will  notice  that  in  this  area  a  muscle — 
the  depressor  mandibulse  (m.ef.m.)  — has  just  attained  attachment 
to  the  Anlage  of  the  quadrate  cartilage,  while  external  to  it  its 
companion    muscle,    the    depressor  ossis   hyoidei    (m.d.A.),   has 
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the  superior  border  facing  forward.  At  this  time  the  cominoa 
muscle  divides  into  an  inner  and  anterior  mass,  the  depressor  man- 
dibulse,  and  an  outer  and  pasterior  mass,  the  depressor  ossis 
hyoideL  With  subsequent  growth  both  muscles  extend  forward 
more  and  more  until  one  of  them — the  depressor  mandibulse — 
invades  the  area  intervening  between  the  skin  and  the  inferior  por- 
tion of  the  distal  edge  of  the  hyomandibular  fold  at  the  point 
indicated  by  the  slight  depression  shown  in  fig.  6  (x).  Here  its 
anterior  extremity  comes  into  close  relation  with  the  segregating 
Anlage  of  the  quadrate  at  a  point  just  in  front  of  and  below  the 
fold.  The  outer  muscle — the  depressor  ossis  hyoidei — also  acquires 
aitachment  to  the  quadrate  Anlage^  but  at  a  point  above  and  pos- 
terior to  the  fold. 

I  have  just  mentioned  that  the  depressor  mandibulse  extends  for- 
ward in  the  space  between  the  lower  portion  of  the  distal  border 
of  the  hyomandibular  fold  and  the  skin.  With  this  invasion  an 
elective  barrier  is  interposed  between  the  two  ;  and  as  a  result  of 
the  subsequent  increase  in  size  of  the  muscle  and  of  the  extension 
in  width  of  the  head,  it  follows  that  this  lower  portion  of  the 
hyomandibular  fold  will  be  arrested  in  its  growth  and  will  conse- 
quently come  to  be  more  and  more  removed  from  the  exterior. 
At  the  same  time  the  segregation  of  the  mesenchyme  to  form  carti- 
lage Anlagen  interposes  additional  barriers  to  the  outward  growth  of 
the  fold.  Hence  it  is  possible  to  understand  why  it  is  that  the 
lower  part  of  the  fold  should  lie  so  far  beneath  the  ectoderm  as 
s>hown  in  the  present  stage  (figs.  11,  16,  17).  On  the  other  hand, 
the  dorsal  portion  of  the  hyomandibular  fold — i.e.,  that  which 
forms  the  **  diverticulum  " — is  situated  above  the  depressor  man- 
dibulie,  so  that  the  latter  does  not  interfere  with  its  normal  growth 
and  Bs  a  res^ult  this  portion  of  the  fold  still  retains  its  proximity  to 
the  skin.  With  the  increase  in  width  of  the  head  it  has  been  carried 
outward  with  the  skin.  In  its  proximal  portion,  however,  this 
part  also  has  been  encroached  upon  by  the  developing  depressor 
mandibular,  and  as  a  result  it  presents  the  form  of  a  long-drawn- 
out  cord,  narrow  and  flattened  in  its  proximal  part  and  swollen  in 
its  terminal  part,  where  it  is  not  encroached  upon  to  any  great 
extent  by  the  surrounding  structures. 

Along  the  dorsal  edge  of  the  fold  no  well-marked  changes,  so 
far  as  I  have  been^able  to  determine,  seem,  to  have  taken  place. 
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In  the  figures  (particularlj  figs.  17  and  18  [leftside])  one  will 
notice  that  the  distal  extremity  is  removed  some  distance  from  the 
skin,  but  this  appearance,  I  consider,  is  simply  produced  by  the 
obliquely  ventral  direction  taken  by  the  dorsal  border,  as  has  bew 
already  described. 

This  brings  us  to  our  third  problem,  t.e.,  the  more  pronounced 
anterior  extension  of  the  fold.  This,  I  consider,  is  correlated  with 
the  growth  anteriorly  of  the  two  hyoidean  muscles.  Naturally  as 
these  extend  forward  they  carry  the  fold  with  them.  As  a  result 
of  this  the  posterior  surface  of  the  fold  comes  to  face  outward,  and 
the  anterior  inward.  Hence  in  transverse  sections  stnictares 
external  to  the  fold  are  also  morphologically  posterior,  whilst 
those  internal  to  it  are  morphologically  anterior  (compare  trans- 
verse with  coronal  sections  of  present  stage). 

Stage  IV. — Young  tadpole.  Opercular  fold  well  developed, 
ending  freely  posteriorly  and  with  the  ends  of  the  external  gills 
protruding  beyond  its  posterior  margin.  The  various  tissues  for 
the  most  part  clearly  differentiated.  True  cartilage  developed  in 
the  mandibular  and  hyoid  arches  (PI.  VIII,  figs.  15,  19;  Pi.  IX, 
figs.  23,  24). 

Beginning  anteriorly  the  distal,  blind  extremity  of  the  **  diver- 
ticulum *'  appears  as  a  transversely  extended  cord  of  cells,  some* 
what  expanded  dlstally,  lying  in  the  loose  mesenchyme  some  dis- 
tance below  the  external  epithelium  (fig.  24,  Tym.).  This  cord  is 
clearly  distinguished  from  the  surrounding  fibrous  tissue  by  its 
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I  will  now  retura  to  the  ''  diverticulum  "  in  order  to  trace  its 
farther  coarse.  From  its  distal  extremity  the  **  diverticulum  ** 
extends  inward  and  slightly  backward  in  close  contact  with  the 
anterior  surface  of  the  depressor  ossis  hyoidei  (m,d,h,,  fig.  24, 
Tym. ),  and  then  ascending  slightly  to  pass  over  a  large  vessel,  the 
mandibular  aortic  arch  (m.a.),  it  comes  into  close  relation  with 
the  external  surface  of  the  processus  muscularis  of  the  quadrate. 
As  it  progresses  inward  the  cord  gradually  decreases  in  diameter,  so 
that  when  it  reaches  the  quadrate  it  is  reduced  to  about  a  half  or 
even  a  third  of  the  diameter  of  its  distal  expanded  portion. 

After  reaching  the  external  surface  of  the  quadrate  the  reduced 
**  diverticulum  "  turns  sharply  posteriorly  at  the  inner  edge  of  the 
depressor  ossis  hyoidei  as  a  minute,  cylindrical  cord,  (fies.  23,  15, 
19,  Eu.).  Here  it  is  closely  applied  to  the  processus  muscularis 
of  the  quadrate.  Below  and  internal  to  it  is  the  mandibular 
aortic  arch  (m.  a. ),  while  bounding  it  externaDy  is  a  small,  acces- 
sory slip  from  the  depressor  mandibulae  (fig.  15,  m.d.m'.),  the  main 
body  of  which  is  attached  to  the  quadrate  anterior  and  internal  to 
the  cord  (fig.  24,  fn.d,m,).  The  cord  extends  posteriorly  in  the 
same  position,  usually  closely  applied  to  the  quadrate,  and  showing 
more  or  less  reduction  in  size,  so  that  in  certain  parts  of  its  course 
it  is  difficult  to  trace  clearly.  Throughout  its  entire  extent,  how- 
ever, it  contains  numerous  pigment  granules,  the  presence  of 
which  facilitates  considerably  the  tracing  of  the  cord,  as  does  also 
the  scattered  yolk -bodies  apparent  for  the  last  time  in  the  present 
stage. 

In  fig.  15  the  cord  can  be  seen,  much  reduced,  just  under  the 
transversely  extended  processus  muscularis  and  external  to  the 
mandibular  aortic  arch  (w.a.).  In  fig.  19  (right  side)  the  cord 
(Eu.)  still  occupies  the  same  relative  position.  Just  external  to  it 
is  the  ramus  hyomandibularis  of  the  facial  nerve  (vii  h.).  Inter- 
nal to  it  the  mandibular  artery  (m.a.)  intervenes  between  it  and 
the  pharyngeal  wall.  At  this  point  the  mandibular  aortic  arch 
begins  to  turn  inward  in  order  to  reach  the  carotid.  Immediately 
behind  the  artery  the  cord  fuses  with  the  distal  extremity  of  the 
diverticulum  ex  tending  up  from  the  pharyngeal  wall  (see  fig.  19, 
JSu.,  left  side).  Here  both  the  cord  and  proximal  portion  of  the 
hyomandibular  fold  become  continuous.  The  fold  becomes  more 
prominent  in  the  following  sections  (hg,  23,  Eu,)  and  ultimately 
Itf 
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blends  with  the  wall  of  the  pharynx  dorsal  to  the  inner  openiDg 
of  the  first  branchial-cleft. 

To  recapitulate  briefly  the  state  of  the  hyomandibular  fold  at 
the  present  stage :  we  have  found  the  ventral  portion  of  the  fold 
present  only  as  an  inconspicuous  protrusion  of  the  rentro-lateral 
angle  of  the  pharynx.  Only  the  dorsalmost  portion  of  the  orig- 
inal fold  is  well  developed,  and  from  this  the  greatly  prolonged 
**  diverticulum  *'  extends  forward  as  a  solid  cord  of  cells.  The 
latter  originates  posterior  to  the  quadrato-hyoid  articulation. 
Throughout  the  greater  part  of  its  length  the  cord  is  closely  applied 
to  the  outer  surface  of  the  processus  muscularis.  Anteriorly, 
however,  it  bends  sharply  outward  in  front  of  the  depressor  oesis 
hyoidei  and  terminates  blindly  as  a  somewhat  bulbous  enlargement 
in  the  subcutaneous  tissue. 

I  may  here  describe  briefly  the  condition  of  the  neighboring 
skeletal  structures,  since  in  the  present  stage  these  have  acquired 
the  relations  which  they  retain  throughout  the  entire  larval  period. 
The  animal  has  now  passed  beyond  the  pro-cartilage  stage  and 
consequently  the  cartilages  can  be  readily  traced.  In  most  cases 
they  already  show  a  well-defined  perichondrium.  The  quadrate 
cartilage  is  prolonged  in  an  antero-posterior  direction  almost  paraDel 
with  the  corresponding  trabecula  cranii.  Its  course  is  thus  quite 
the  reverse  of  that  which  characterizes  its  adult  condition.  Its 
distal  articular  end  is  prolonged  as  the  processus  articularis  down- 
ward and  forward  to  a  point  beneath  the  anterior  surface  of  the 
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copala.  In  its  outer  portion  the  hyoid  turns  sharply  upward  to 
form  an  ascending  process,  which  articulates  with  the  quadrate. 

In  its  anterior  portion — i.e.,  where  the  processus  articularis  is 
given  off — the  quadrate  is  joined  to  the  trabecula  of  the  same  side 
bj  an  ascending  bar  of  cartilage,  the  commissura  quadrato-cranialis 
anterior  (Ganpp)  or  palato-pterygoid  bar.  Posteriorly  again  the 
quadrate  bends  sharply  upward  and  then  as  a  stout  bar  (processus 
asoendens,  fig.  19,  Pr.A,)  extends  inward  back  of  the  eye  and  in 
front  of  the  auditory  capsule  to  join  with  the  trabecula  just  in 
front  of  the  basilar  plate  (parachordal).  There  is  no  distinct 
separation  between  these  connected  cartilages,  the  matrix  of  each 
being  perfectly  continuous  with  that  of  the  others. 

It  now  remains  to  connect  the  conditions  observed  in  the  present 
stage  with  those  seen  in  the  preceding.  The  chief  differences 
between  the  former  and  the  latter  are  briefly  these:  (1)  The  rela- 
tively much  greater  length  of  tte  ''  diverticulum,''  a  condition  asso- 
ciated with  the  removal  of  the  part  connecting  it  with  the 
pharyngeal  wall  to  a  point  more  posterior,  i,e, ,  back  of  the  quadrato- 
hyoid  aiticulation;  (2)  the  reduction  in  size  of  the  middle  portion 
of  the  "  diverticulum,"  and  (3)  the  almost  complete  obliteration 
of  the  ventro-anterior  portion  of  the  hyomandibular  fold. 

These  differences  are,  I  believe,  correlated  with  a  continuation  of 
the  same  processes  treated  of  under  the  description  of  the  pre- 
ceding stags.  These  are  chiefly  the  modifications  undergone  by 
the  neighboring  muscles  and  cartilages.  The  general  growth  of 
the  animal  has  had  little,  if  anything,  to  do  in  producing  the 
differences  between  the  two  stages.  There  has  been  a  considerable 
increase  in  width  of  the  head — an  increase  in  which,  however,  the 
contained  structures  have  taken  part.  The  greattT  length  of  the 
•  *  divertioi  lum  "  has  been  produced  by  the  coutiniied  increase  in 
depth  of  the  depression  in  the  distal  border  of  the  fold.  In  stage 
III  this  depression  was  relatively  shallow,  so  that  the  **  diverticu- 
lum *'  was  very  short  and  blunt.  In  the  present  stage  the 
**  diverticulum  "  is  very  long,  having  the  form  of  a  long,  narrow 
cord  somewhat  expanded  at  its  distal  extremity.  The  insinking 
of  the  disial  border  was  associated  with  the  growth  of  the  depresvsor 
mandibular,  in  consequence  of  the  latter' s  acquisition  of  a  point  of 
attachment  to  the  quadrate  in  front  of  and  below  the  distal  border 
of  the  hyomandibular  fold.     In  the  present  stage  this  muscle  has 
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increased  in  size  and  extended  its  area  of  attachment  to  the  quad* 
rate.  It  has  also  given  off  an  accessory  slip,  which  extends 
upward  external  to  the  cord-like  **  diverticulum"  to  attach  to 
the  processus  muscularis  (fig.  15,  m.c^.m'.).  Moreover,  immedi- 
ately behind  the  posterior  edge  of  the  depressor  mandibulso,  the 
hyoid  cartilage  is  drawn  up  to  form  an  articulation  with  the  quad* 
rate,  and  following  this  the  enlarged  mandibular  aortic  arch  turns 
inward  to  join  with  the  carotid  (fig.  19,  m.a.)  just  in  front  of  the 
point  where  the  ^'diverticulum"  joins  the  extension  fnxn  the 
pharyngeal  wall  (fig.  19,  Eu.,  left  side).  Thus  changes  in  three 
structures  have  been  instrumental  in  producing  the  deepening  of 
the  depression,  i.e.,  (1)  the  increase  in  size  and  area  of  attach- 
ment of  the  depressor  mandibulae;  (2)  the  articulation  of  the 
hyoid  to  the  quadrate,  and  (3)  the  increase  in  size  of  the  man- 
dibular aortic  arch. 

The  reduction  in  size  of  the  middle  portion  of  the  ''  diverticu- 
lar" cord  (compare  figures  with  fig.  11  of  last  stage)  has  been 
associated  with  two  factors:  (1)  the  increase  in  size  of  the  accom- 
panying mandibular  aorta,  and  (2)  the  differentiation  and  growth 
of  the  outer,  accessory  slip  of  the  depressor  mandibulse.  By 
examining  figure  15,  one  will  notice  the  reduced  cord  tighlly 
wedged  in  between  the  enlarged  artery  internally  and  the  accessory 
slip  externally. 

The  decrease  of  the  ventro-anterior  portion  of  the  hyomandibular 
fold  to  form  a  mere  shallow  protrusion  of  the  ventro-laterul  angle 
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that  in  the  preceding  stage.  The  tissues  of  the  animal  are  more 
compact  and  definitely  limited  than  in  the  last  stage.  The 
cxtenial,  distal  extremity  of  the  **  diverticulum  "  (or,  as  I  may 
now  term  it,  the  Eustachian  cord,  since  the  structure  under  con- 
sideration ultimately  gives  rise  to  the  greater  part  of  the  tube  of 
that  name)  has  the  same  general  appearance  as  before.  It,  how- 
ever, does  not  extend  so  far  out  from  the  processus  muscularis  as 
before^  a  condition  probably  produced  by  the  increase  in  size  of 
the  process.  A  slight  reduction  has  also  taken  part  in  this  portion 
of  the  cord  (*'  diverticulum  ").  More  marked,  however,  has  been 
the  change  in  the  middle  portion  of  the  cord.  After  extending 
inward  to  the  processus  muscularis  the  cord  rapidly  degenerates, 
becoming  greatly  flattened  and  much  reduced  in  size,  so  that  for  a 
part  of  its  course  it  is  very  difficult  to  recognize,  the  presence  of 
scattered  nuclei  and  numerous  pigment  granules  alone  serving  to 
mark  its  existence.  This  great  reduction  has  been  associated  with 
a  continaation  of  the  processes  described  in  the  last  stage,  i,  e. ,  the 
growth  of  the  hyoidean  muscles  (depressor  mandibulo)  and  depres- 
sor ossis  hyoidei),  the  articulation  of  the  hyoid  with  the  quadrate 
and  the  increase  in  size  of  the  mandibular  artery  (PI.  VII,  fig.  8 
and  PL  IX,  ^g.  25,  Eu.). 

The  cord  retains  the  degenerate  condition  just  described  until  it 
reaches  a  point  just  back  of  the  region  where  the  mundibular  aorta 
tumi  inward  to  join  the  carotid.  A  good  idea  of  the  condition  of 
the  cord  can  be  obtained  from  coronal  sections  (tig.  8).  In  such 
it  appears  as  a  faint,  narrow  cord  (Eu.),  coursing  in  an  antero- 
posterior direction  in  contact  with  the  outer  surface  of  the  pro- 
cessus muscularis.  This  cord  contains  uo  lumen  and  shows  no 
indication  of  a  tubal  character.  It  contains  throughout  its  course 
scattered  nuclei  arranged  end  to  end,  and  it  is  largely  colored  by 
numerous  black  pigment-granules.  The  yolk-spherulcs  have  now 
disappeared  entirely.  There  is  very  little  substance  to  the  cord 
and  in  places  where  nuclei  and  pigment  are  lacking  it  becomes 
very  difficult  to  trace. 

Immediately  posterior  to  i;he  indexed  mandibular  aorta  the 
Eustachian  cord  is  joined  to  the  pharyngeal  wall  by  a  narrow 
strand  of  somewhat  elongated  cells.  These  cells  are  not  easily 
distinguishable  from  the  cells  of  the  surrounding  connective  tissue, 
bat  they  form  a  rather  dense  patch  in  the  latter  stretched  between 
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the  pharyngeal  wall  and  the  tubal  Anlage.  Immediately  beyond 
this  region  this  connecting  portion  broadens  out  considerably  to  form 
a  rather  shallow  bulging, of  cells  from  the  roof  of  a  ''lateral 
recess"  (fig.  25,  /.r.)  or  pouch  of  the  pharynx,  from  the  outer 
extremity  of  which  the  thymus  gland  is  given  oflf.  This  **  lateral 
recess  "  is  really  formed  by  an  extension  outward  of  the  branchial 
portion  of  the  pharynx  over  the  internal  branchial  openings,  so 
that  the  latter  are  now  situated  on  the  floor  of  the  cavity.  In  the 
preceding  stage  this  **  lateral  recess"  was  just  beginning  to  form 
as  a  slight  bulging  beneath  the  proximal  portion  of  the  tubal 
Anlage.  With  the  extension  externally  of  the  "  lateral  recess" 
the  proximal  portion  of  the  Eustachian  cord  comes  to  appear  as 
an  inconspicuous  protuberance  over  the  inner  part  of  the  roof  of 
the  **  recess  "  (fig.  25,  immediately  internal  to  vii  h). 

Stage  VL — Tadpole  of  18  mm.  Posterior  limbs  appearing  as 
minute  buds  below  the  root  of  the  tail  (PI.  IX,  fig.  26). 

In  this  stage  the  Eustachian  cord  has  about  reached  the  height 
of  its  degeneration.  The  cord  still  maintains  the  same  general 
relations  to  the  surrounding  parts  as  before.  Its  distal,  expanded 
extremity  remains  distinct,  and  from  thence  the  cord  can  readily 
be  traced  to  its  characteristic  position  next  to  the  outer  surface  of 
the  processus  muscularis.  Here,  however,  it  soon  becomes  very 
small  and  then  can  be  traced  only  with  the  greatest  difficulty. 
The  cord  lies  immediately  above  the  mandibular  aorta,  and  by 
following  the  latter  it  may  be  traced  as  a  minute,  moro  or 
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internal  wall  of  this  portion  to  indicate  the  proximal,  connecting 
part  of  the  tubal  cord.  The  proliferation  has  very  likely  opened 
out  with  the  formation  of  the  **  lateral  recess,"  and  has  been  merged 
into  the  dorsal  wall  of  the  latter. 

It  thus  appears  that  in  the  present  stage  the  Eustachian  cord  for 
the  greater  part  of  its  length  has  undergone '  remarkable  fragmen- 
tation, having  broken  up  into  a  number  of  sections  of  variable 
length.  Each  of  these  fragments,  however,  retains  exactly  the 
same  relations  to  the  surrounding  structures  that  the  corresponding 
part  of  the  cord  showed  in  the  preceding  stage.  It  is  quite  possible 
that  the  various  fragments  may  still  be  connected  by  the  trans- 
parent cell-walls  of  the  cord,  and  in  that  case  the  apparent  frag- 
mentation is  simply  due  to  the  restriction  of  the  more  vital,  stain- 
able  portions  to  areas  less  subject  to  the  action  of  unfavorable 
forces.  I  am  somewhat  inclined  to  consider  this  the  actual  condi* 
tion  in  the  present  stage,  since  in  a  longitudinal  series  I  have  been 
enabled  to  follow  out  with  great  care  a  pale,  almost  transparent 
cord  connecting  some  of  the  fragments.  Posteriorly  this  cord 
approaches  very  closely  the  wall  of  the  pharynx.  I  have  not  been 
able  to  make  out  any  distinct  connection  between  the  two,  but 
their  proximity  would  incline  me  to  believe  such  a  union  to  exist. 
Still  I  have  not  been  able  to  satisfy  myself  on  this  point. 

I  have  not  been  able  to  determine  to  my  satisfaction  the  factors 
which  have  been  concerned  in  the  degeneration  of  the  Eustachian 
cord.  One  of  them  is  probably  to  be  found  in  the  pressure  exerted 
by  the  surrounding  structures,  particularly  by  the  two  muscles 
already  mentioned.  Owing  probably  to  its  unfavorable  position 
the  tubal  cord  appears  to  have  little,  if  any,  power  of  indejxjn- 
dent  growth.  It  therefore  may  have  been  acted  on  by  the  growth 
anteriorly  of  the  head  whereby  a  pull  has  been  exerted  on  it, 
causing  its  wall  to  extend  and  its  contents  to  be  restricted  to  more 
or  less  limited  regions  of  the  cord. 

SUifje  VII. — Tadpole  of  21  mm.     Hind  limbs   well   developed. 

This  stage  very  closely  resembles  the  preceding.  Owing  to  an 
accident  the  more  anterior  sections  of  the  Eustachian  cord  in  the 
specimen  examined  are  lacking,  but  I  have  no  doubt  but  that  this 
portion  of  the  cord  in  the  present  stage  corresponds  in  all  essential 
respects  with  that  in  the  preceding,  since  in  the  succeeding  stage 
the  anterior  portion   is  very  similar  to  that  in  stage  VI.     8o  far 
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as  the  remaining  parts  are  concerned,  they  present  the  same  frag- 
mentary character  as  in  the  preceding  stage,  being  in  certain  loca- 
tions almost  unrecognizable.  I  noticed  in  the  t>resent  series  (and 
likewise  in  several  later  ones)  that  there  is  no  necessary  corre- 
spondence either  in  the  number,  length  or  distribution  of  the  frag- 
ments of  the  two  sides.  In  the  case  of  the  specimen  of  the  present 
stage  examined  the  sections  were  almost  exactly  transverse,  so  that 
the  same  parts  were  cut  on  both  sides.  Yet  the  tubal  cord  may 
be  present  for  a  considerable  distance  on  one  side  and  apparently 
altogether  absent  on  the  other.  This  irregularity  is  a  marked 
feature  during  the  entire  metamorphic  period.  I  find  that  there 
is  also  marked  individual  variation  in  this  respect.  This  vari« 
ability  would  seem  to  indicate  that  the  character  of  the  fragmen- 
tation is  not  due  to  some  inherited  tendency,  but  is  produced  by 
mechanical  forces  exerted  by  the  surrounding  structures. 

Posteriorly  the  Eustachian  cord  terminates  suddenly  in  the  usual 
position,  dorsal  to  the  anterior  extremity  of  the  **  lateral  recess'* 
of  the  branchial  portion  of  the  pharynx.  In  the  same  region  a 
prominent  proliferation  arises  from  the  dorsal  wall  of  the  **  recess," 
and  extends  upward  to  the  same  relative  position  as  that  occupied 
by  the  cord  in  the  more  anterior  sections.  This  structure  may 
represent  the  same  mass  of  cells  which  originally  established  the 
connection  between  the  tubal  cord  and  the  wall  of  the  pharynx,  but 
of  this  interpretation  I  am  uncertain,  since  I  was  unable  to  discover 
any  &h^n  of  biwh.  nnjliferuUim  in  ilie  preeediuK  alm^e  or  in  a  num- 
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the  pterjgo-palatine  bar  (processus  quadnato-cranialis  anterior) 
joins  the  quadrate,  a  very  conspicuous  proliferation  from  the  peri- 
ehondrium  of  the  latter  occurs.  This  proliferation  forms  a  dense 
strand  of  cells,  which  reach  outward  in  the  subcutaneous  tissue 
and  aggregate  themselves  in  a  somewhat  concentric  fashion  about 
the  distal,  expanded  termination  of  the  Eustachian  cord  (Tym. ). 
The  dense  patch  there  formed  is  the  Anlage  of  the  future  annu- 
lar cartilage.  From  this  region  the  Eustachian  cord  pursues  the 
same  course  that  characterized  the  preceding  stages.  The  cord 
is,  however,  much  more  distinct  than  in  any  of  the  latter,  and  its 
tubular  character  is  plainly  indicated  by  its  nuclei,  which  are  now 
grouped  about  the  periphery  of  the  cord,  thus  giving  the  latter  the 
appearance  of  a  duct  with  an  obliterated  lumen  (PL  XI,  fig.  29, 
Eh.),  In  certain  parts  of  the  cord  slight  indications  of  a  central 
lumen  can  be  made  out,  but,  as  a  rule,  any  cavities  that  do  appear 
are  neither  very  extensive  nor  pronounced.  The  cord,  however,  as 
in  the  preceding  stages,  l)ecomes  smaller  as  it  extends  posteriorly 
and  in  the  region  of  the  quadrato-hyoid  articulation  disappears.  It 
won  reappears,  however.  Posterior  to  the  hyoid  articulation  the 
cord  again  becomes  much  reduced,  but  does  not  lose  its  continuity 
with  the  most  posterior  portion.  In  the  most  posterior  part  of  its 
course  the  cord  again  enlarges,  becomes  clearly  tubular,  and  ex- 
hibits a  more  or  less  well-defined  lumen.  In  this  portion  the  cord 
occupies  its  characteristic  position,  ventral  to  the  quadrate  cartilage 
and  internal  to  the  ramus  hyomandibularis,  which  in  the  region  of 
the  quadrato-hyoid  articulation  ascends  from  the  ventral  portion  of 
the  hyoid  arch  to  come  into  close  relation  with  tlie  outer  wall  of 
the  cord.  From  the  dorsal  wall  of  the  **  lateral  recejrs'*  of  tlie 
pharynx  a  conspicuous  strand  of  cells  arise^»,  the  dorsal  end  of 
which  closely  approaches  the  Eustachian  cord,  but  before  actual 
contact  takes  place  the  cord  rather  suddenly  terminates.  I  am 
not  certain  of  the  significance  of  this  strand.  It  may  be  the  ])art 
which  originally  connected  the  cord  with  the  pharynx,  l)ut  of  this 
I  am  uncertain,  since  I  found  no  evidence  of  it  in  stage  VI. 

Stage  IX. — Tadpole  of  18  mm.  Both  fore  and  hind  limbs 
present. 

This  stage  marks  the  oonimenoement  of  the  mctamorphosi.«. 
Since  the  changes  which  the  Eustachian  cord  (or  tube)  undergoes 
during   this   period   are   oln'iously   correlated    with    modifications 
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taking  place  simultaneously  in  the  skeletal  structures,  it  is  neces- 
sary, in  order  to  follow  the  former,  to  obtain  a  right  conception  of 
the  latter.  Hence  in  the  present  stage  I  will  first  treat  of  the 
essential  skeletal  parts.  In  the  first  place,  the  axis  of  the  quad- 
rate extends  in  a  more  dorso- ventral  direction  than  formerly,  so 
that  now  the  mandibular  articulation  lies  below  the  anterior  edge 
of  the  eye,  instead  of  being  entirely  in  front  of  it  as  before.  This 
position  implies  that  the  lower  part  of  the  quadrate  has  moved  or 
rotated  backward  through  a  slight  angle.  The  processus  quadrato- 
crauialis  anterior  (pterygo-palatine)  is  now  considerably  elongated 
iu  an  antero-posterior  direction,  a  change  obviously  associated  with 
the  backward  rotation  of  the  quadrate.  The  processus  muscularis 
(orbital)  begins  to  show  signs  of  degeneration,  especially  along  its 
dorso-extemal  edge.  The  hyoid  still  articulates  to  the  ventral  sur- 
face of  the  quadrate.  Posteriorly  the  processus  ascendens  has 
degenerated  and  consequently  the  quadrate  has  lost  its  connection 
with  the  wall  of  the  brain-case,  but  instead  it  now  joins  by  means 
of  its  processus  oticus  the  wall  of  the  auditory  capsule  anterior  to 
the  fenestra  ovalis.  In  the  membrane  closing  the  latter  the  stapes 
now  appears  as  a  large,  oval  mass  of  fully  difierentiated  cartilage. 
The  columella  auris  is  a  delicate  rod  of  primitive  cartilage,  closely 
applied  to  the  wall  of  the  capsule.  Anteriorly  it  terminates  with- 
out forming  any  connection  whatever  with  either  the  quadrate  or 
any  portion  of  the  Eustachian  tube  and  posteriorly  it  unites  with 
the  stapes.     The   columella  is  most  distinct  and   its  tissue  most 
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fragmentation,  all  hough  the  length  and  distributiun  of  the  frag* 
ments  differ  on  the  two  sides.  No  connection  between  the  cord 
and  the  pharynx  can  be  determined  with  certainty,  although  the 
proliferation  attached  to  the  dorsal  wall  of  the  *'  lateral  recess" 
is  still  present. 

SUige  X, — Tailed  toad  of  15.5  mm.  Fore  and  hind  limbs  well 
developed. 

This  stage  very  closely  resembles  the  preceding,  the  most  marked 
differences  beiug  the  greater  antero-posterior  elongation  of  the 
processus  quadrato-cranialis  anterior  and  the  associated  greater 
posterior  rotation  of  the  quadrate.  The  Eustachian  cord,  also, 
is  very  distinct,  particularly  in  its  anterior  and  posterior  portions. 
In  the  region  just  back  of  the  quadrato-hyoid  articulation  it  is 
greatly  reduced  and  traceable  only  with  difficulty.  In  several 
places  the  cord  shows  a  distinct  lumen.  There  are  no  distinct 
signs  of  a  proliferation  attached  to  the  pharycgeal  wall  extending 
toward  the  cord. 

5%c  X/.— Tailed  toad,  6.8  mm.,  tail  1.5  mm.  Close  of  the 
metamorphosis. 

The  processus  quadrato-cranialis  anterior  has  now  increased  con- 
siderably in  length,  so  that  it  extends  in  a  direct  antero-posterior 
direction  as  in  the  adult  toad.  The  axis  of  the  quadrate  has 
attaineil  an  almost  vertical  direction,  but  it  still  extends  somewhat 
forward,  its  distal,  articular  end  heiug  located  under  the  middle  or 
posterior  part  of  the  eye.  The  liyoid  still  maintains  its  union  with 
the  c|uadnite.  !More  posteriorly,  in  the  region  of  the  auditory  cap- 
sule, the  columella  auris  can  be  traced  farther  forward.  At  its 
anterior,  distal  extremity  it  is  prolonged  forward  as  a  dense  strand 
of  cells,  which  forms  a  connection  with  the  posterior  surface  of 
the  quadrate.  Only  the  more  posterior  portion  of  the  columellar 
ro<l  is  formed  of  true  cartilage,  the  anterior  portion  being  as  yet 
only  a  dense,  undifferentiated  mass  of  cells. 

The  most  conspicuous  changes  which  the  tynipano-Eustachiau 
tube  has  undergone  since  the  preceding  period  have  been  asso- 
ciated with  the  change  of  axis  of  the  suspensory  cartilages.  As  a 
result  of  this  the  tympanic  portion  of  the  tube,  together  with  the 
annular  cartilage,  has  moved  backward  to  a  region  below  the 
posterior  portion  of  the  eye.  The  tube,  as  a  whole,  exhibits  the 
same  fragmentary  character  as  hitherto,  and  I  have  remarked  here. 
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as  in  a  number  of  other  stages,  a  difference  in  the  condition  of  the 
tubes  of  the  two  sides.  Posteriorly  the  tube  terminates  without 
forming  any  connection  with  the  pharynx.  The  proliferation 
from  the  pharynx  is  not  very  distinct.  It  probably  tends  to  dis- 
appear in  connection  with  the  degeneration  of  the  branchial  appar- 
atus. 

Stage  X//.— Tailed  toad,  7  mm.     Close  of  metamorphosis. 

The  quadrate  cartilage  now  stands  almost  vertical,  its  distal, 
articular  extremity  lying  under  the  posterior  border  of  the  eye. 
The  hyoid  bar  has  separated  completely  from  the  quadrate  and  its 
dorsal  extremity  is  now  joined  by  the  intervention  of  a  dense 
strand  of  cells  to  the  base  of  the  auditory  capsule. 

The  distal  part  of  the  tyrapano-Eustachian  tube  now  lies  imme- 
diately posterior  and  ventral  to  the  eye.  Since  the  distal  portion 
of  the  quadrate  rotates  backward  more  rapidly  than  the  remaining 
part,  it  results  that  the  posterior,  hitherto  ventral,  surface  of  the 
cartilage  forms  a  shallow  c/)ncavity.  From  this  behavior  it  follows 
that  the  distal,  expanded  portion  of  the  tube — i.e.,  tympanic  por- 
tion—comes to  lie  farther  posterior  in  relation  to  the  rest  of  the 
cord,  so  that  the  latter  no  longer  presents  an  almost  direct  antero- 
posterior course,  but  instead  now  lies  in  an  almost  transverse  plane, 
except  for  a  slight  anferior  inclination.  The  tympanic  region  of 
the  tube  is  thus  brought  into  relation  with  the  auditory  capsule. 
In  the  present  period  it  has  not  quite  reached  the  region  of  the 
latter,  but  is  not  far  removed,  being  located  just  back  of  the  eye. 
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necUoQ  with  the  pharyngeal  wall,  but  immediately  internal  to  \i» 
proximal  termination  the  pharynx  sends  out  a  narrow  cleft  between 
the  hyoid  and  the  base  of  the  auditory  capsule.  Posteriorly  the 
tube  ceasts  immediately  in  front  of  the  dense  strand  connecting 
the  hyoid  cornua  with  the  auditory  capsule,  so  that  at  this  stage  the 
tabe  occupies  its  definitive  position  between  the  quadrate  and  hyoid 
cartilages.  As  a  result  of  the  changes  that  have  taken  place  in 
the  hyoid  its  nerve,  the  ramus  hyomandibularis,  now  lies  ventral 
and  posterior  to  the  tube — a  position  which  characterizes  it  in  the 
adult  condition.  In  the  branchial  region  the  entire  branchial 
apparatus,  including  the  "  lateral  recess"  of  the  pharynx,  has  be- 
come largely  obliterated. 

Siage  XIIL  — Young  toad,  6  mm.     Metamorphosis  complete. 

This  period  marks  the  close  of  the  metamorphosis.  The  infe- 
rior, articular  portion  of  the  quadrate  extends  more  posterior,  so 
that  the  quadrate  on  its  posterior  surface  shows  a  marked  con- 
cavity. The  general  course  of  the  quadrate  is  about  as  follows: 
Dorsally  from  its  union  with  the  base  of  the  auditory  capsule  it 
extends  forward  and  downward  for  some  little  distance,  it  then 
describes  a  wide  curve  downward  and  backward  for  the  remainder 
of  its  length,  so  that  its  distal  end,  bearing  the  mandibular  car- 
tilage, now  comes  to  lie  under  or  even  slightly  behind  its  dorsal, 
proximal  extremity.  Tne  hyoid  arch  is  now  fused  completely  with 
the  auditory  capsule,  the  intervening  cellular  strand  having  become 
cartilaginous. 

The  annular  cartilage  is  now  located  posterior  to  the  eye  and 
ventral  to  the  anterior  portion  of  the  auditory  capsule.  It  closely 
umlerlies  the  skin  and  is  external  to  the  outer  surface  of  the 
quadrate.  The  Eustachian  tube  itself  diflfers  but  little  from  its 
condition  in  the  preceding  stage,  except  that  its  lumen,  where 
present,  is  more  distinct  and  extensive.  A  short  distance  above 
the  tube  the  distal  extremity  of  the  columella  auris  may  be  observed 
an  a  dense  cellular  mass,  which  posteriorly  grades  into  true  car- 
tilage. 

Stage  -Y/K— Young  toad,  about  9  mm  (figs.  30,  31). 

lu  this  stage  the  tympano- Eustachian  passage  has  the  same 
general  position  and  relations  that  distinguish  it  in  the  fully  mature 
animaL  Relatively  it  is  not  so  large  as  in  the  latter,  nor  is  its 
lumen  complete  throughout,  but  in  all  other  respects  it  is  essentially 
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like  the  adult  structure.  Figs.  30  and  31  illustrate  the  condition 
of  the  tube  at  this  time.  In  fig.  30  we  have  a  transverse  siictioa 
through  one  side  of  the  head  immediately  back  of  the  eye.  To  the 
outer  side  is  shown  the  quadrate  cartilage,  which  in  the  present 
stage  stands  almost  vertical  and  hence  is  shown  in  the  figure  cut 
throughout  the  greater  part  of  its  length.  External  to  the  upper 
portion  of  the  cartilage  is  the  tympanic  portion  of  the  Eustachian 
tube,  showing  a  slight  lumen  (  Tym,),  I  have  another  specimen  of 
approximately  the  same  age  in  which  the  lumen  is  much  larger, 
forming  a  considerable  cavity.  Underlying  this  portion  is  the 
tympanic  or  annular  cartilage,  which  in  its  ventral  portion,  at 
least,  is  completely  chondrified  (An,).  The  fully  formed  car- 
tilage does  not,  however,  form  a  complete  ring.  Internally  the 
tube  approaches  the  outer  surface  of  the  quadrate,  as  was  the  case 
in  the  earlier  stages.  Applied  to  the  dorso-extemal  wall  of  the 
tympanic  cavity  is  the  distal  extremity  of  the  columella  auris,  at 
present  a  very  compact  cellular  mass,  not  yet  differentiated  into 
true  cartilage  (C/.).  The  apparent  inclusion  of  the  columella 
within  the  tympanic  cavity  is  produced  by  the  subsequent  growth 
of  the  latler  around  this  portion  of  the  cartilage.  Attached  to 
the  ventral  surface  of  the  annular  cartilage  are  fibres  of  the 
depressor  ossis  [hyoidei  (m,d,h,).  The  attachment  of  the  muscle 
to  the  cartilage  was  acquired  soon  after  the  earliest  Anlage  of  the 
latter  had  appeared.  At  its  ventral  end  the  muscle  has  lost  its 
attachment  to  the  hyoid  cartilage  and  has  acquired  a  new  insertion 


1901.]  NATURAL  SCIENCES   OF   PHILADELPHIA.  255 

be  readily  understood  by  referring  to  the  description  of  the  car- 
tilage as  given  in  stage  XIII.  It  suffices  to  mention  that  the 
eectioQ  passes  back  of  the  point  where  the  quadrate  curves  back- 
ward on  itself,  so  that  the  dorsal  is  the  proximal,  the  ventral  the 
distal  portion  of  the  cartilage.  The  distal  portion  bears  the  man- 
dible. Underlying  the  proximal  portion  is  the  Eustachian  tube 
(£«.),  here  shown  in  three  detached  segments.  Other  sections, 
however,  show  these  segments  continuous,  so  that  the  tube  is  now 
complete.  Moreover,  the  proximal  innermost  segment  is  continu- 
ous with  the  pharynx  and  in  reality  represents  a  diverticulum 
(dir.)  from  the  latter.  In  the  other  specimen  that  I  have  of  this 
stage  this  portion  is  continuous  with  the  pharynx,  but  its  distal 
extremity  ends  blindly  without  forming  a  connection  with  the 
Eustachian  tul)e.  In  the  toad  of  stage  XIII  this  diverticulum  of 
the  pharynx  was  also  present,  and  connecting  it  with  the  widely 
separated  tubal  Anlage  was  a  dense  strand  of  connective  tissue 
cells,  whose  long  diameters  were  extended  in  a  direction  coinciding 
with  a  line  drawn  between  the  separated  parts.  By  means  of  this 
diverticulum  the  tympano-Eustachian  tube  is  now  united  to  the 
pharynx.  The  tube  presents  throughout  an  irregular  lumen,  bounded 
by  a  well-defined  columnar  epithelium.  That  portion  of  the  tube 
which  is  most  externally  situated  is  the  posterior  pan  of  the 
tympanic  cavity  (Tym,).'  Attached  to  the  dorsal  wall  of  the 
latter  is  the  columella  auris  (C/.)-  The  ramus  hyomandibularis 
of  the  facial  nerve  is  not  shown  in  this  section,  since,  owing  to 
the  posterior  flexure  of  the  quadrate  and  the  separation  of  the 
hyoid  from  the  latter,  the  nerve  now  lies  entirely  posterior  to  the 
tube. 

SUMMARY. 

The  results  recorded  in  the  preceding  pages  may  be  briefly  sum- 
marized as  follows : 

1.  The  tympano-Eustachian  passage  is  in  the  main  derived  from 
the  dorsalmost  portion  of  the  hyomandibular  fold  (cleft). 

2.  In  the  earliest  stages  described,  the  hyomandibular  fold  is 
present  as  a  solid,  plate-like  fold  extending  outward  and  forward 
)>eneath  the  eye  region  and  terminating  laterally  in  a  free  edge 
situated  a  short  distance  below  the  ectoderm.  Its  attachment  to 
the  ectoderm  is  lost  at  about  this  stage. 
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3.  At  first  the  outer  or  distal  edge  of  the  hjomandibular  fold 
is  smooth  and  unbroken  throughout  its  entire  extent.  Later,  this 
edge  becomes  interrupted  in  its  middle  portion  by  the  formation  of 
a  progressively  deepening  depression,  T^hich  ultimately  reaches  the 
pharyngeal  wall  and  divides  the  hyomandibular  fold  into  two 
parts — a  dorsal  cord -like  portion,  the  future  tympano-Eustachian 
passage,  and  a  ventral  portion  forming  a  shallow  sacculation  to 
the  ventro-lateral  portion  of  the  pharyngeal  cavity. 

4.  The  ventral  portion  of  the  hyomandibular  fold  ceases  to  be 
recognizable  after  the  late  tadpole  stages.  It  is  this  portion  which 
Villy  considers  as  the  last  remnant  of  the  hyomandibular  fold. 

5.  The  earliest  evidence  of  the  degeneration  of  the  hyoman- 
dibular  fold  is  afforded  by  the  recession  of  its  outer  edge  from  the 
neighborhood  of  the  external  ectoderm.  Only  the  doraalmust 
portion  of  the  fold  continues  in  intimate  proximity  to  the  skin. 
The  withdrawal  of  the  remainder  is  associated  with  (1)  the  reduc- 
tion in  size  of  the  pharynx,  in  consequence  of  the  segregation  of 
the  surrounding  mesenchyme  to  form  the  Anlagen  of  muscles  and 
cartilages,  and  (2)  the  development  of  the  muscles  of  the  hyoid 
arch — the  depressor  mandibulse  and  ossis  hyoidei.  Of  these'  mus- 
cles the  deprcFSor  mandibular  extends  forward  between  the  skin 
and  the  outer  border  of  the  hyomandibular  fold  and  acquires 
attachment  to  the  developing  quadrate  cartilage  in  front  of  the 
fold.  It  thus  interposes  an  effective  barrier  to  further  outward 
extension  of  the  fold.     Only  the  dorsalmost  portion  of  the  fold 
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posterior  direction  taken  by  the  tubal  Anlage  is  characteristic  of  it 
daring  the  entire  larval  period. 

8.  The  further  degeneration  of  the  hyomandibular  fold  is  corre- 
lated with  the  subsequent  increase  in  size  of  the  muscles  already 
mentioned,  the  union  of  the  hyoid  cartilage  with  the  quadrate  and 
the  enlargement  of  the  mandibular  aortic  arch. 

9.  After  the  degeneration  of  the  hyomandibular  fold  the 
Anlage  of  the  tympano- Eustachian  passage  persists  as  a  minute, 
solid  cord,  extending  along  the  outer  surface  of  the  processus 
muscalaris  of  the  quadrate.  Posteriorly  it  is  attached  to  the  wall 
of  the  pharynx  at  a  point  posterior  to  the  quadrato-hyoid  articu- 
lation. Anteriorly  and  distally  it  expands  to  form  the  club-shaped 
Anlage  of  the  tympanic  cavity. 

10.  During  the  active  tadpole  period  the  tympano-Eustachian 
Ardage  undergoes  marked  degeneration.  This  degeneration  is 
confined  to  the  middle  and  posterior  parts  of  the  Anlage^  the 
distal  expanded  portion  retaining  its  original  relative  size  through- 
out the  entire  larval  period.  The  degeneration  is  in  all  probability 
connected  with  the  growth  of  the  two  muscles — depressor  man- 
dibulse  and  ossis  hyoidei — between  which  it  lies.  Owing  to  the 
lack  of  space  it  is  unable  to  keep  pace  with  the  surrounding  struc- 
tures in  the  subsequent  growth  of  the  animal. 

11.  In  the  early  tadpole  period  the  tympano-Eustachian  Anlage 
18  continuous  posterioily  with  the  wall  of  the  pharynx.  Later  the 
connection  between  the  two  apparently  disappears,  though  the  tirao 
of  its  disappearance  seems  to  vary  in  diflferent  individuals.  Au 
indistinct  strand  may  continue  to  unite  the  two  part**,  but  this 
I  have  been  unable  to  demonstrate. 

12.  The  degeneration  of  the  tyrapano-Eustachiau  Anlage  is 
carrieil  to  an  extreme  in  the  later  tadpole  stages.  At  this  time  it 
is  apparently  broken  up  into  a  number  of  fragments  of  varying 
length.  This  fragmentation  is  probably  more  appareuc  than  real, 
being  produced  by  the  restriction  of  the  more  vital  stainable  sub- 
stance of  the  tubal  Anlage  to  areas  less  subject  to  the  pressure  of 
the  neighboring  structures.  The  irregular  distribution  of  the 
fragments,  both  in  different  individuals  and  on  different  sides  of 
the  same  individual,  favors  the  view  that  a  compressed,  transparent 
cord  still  connects  the  apparently  separate  parts.     In  one  specimen 
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(tadpole  of  about  18  mm. )  I  have  been  enabled  to  trace  out  such 
a  connecting  cord. 

18.  Regeneration  of  the  tympano-Eustachian  Anlage  heginB  at 
a  period  immediately  precedine  the  period  when  the  fore-limbB 
break  out  of  the  opercular  cavity. 

14.  The  later  metamorphosis  of  the  tubal  Anlage  is  connected 
with  the  modifications  of  the  neighboring  skeletal  structures,  par- 
ticularly with  the  posterior  rotation  of  the  quadrate.  By  this 
meaus  the  tubal  cord  comes  into  relation  with  tlie  auditory  region 
of  the  skull  and  the  various  fragments  are  brought  closer  together, 
so  that  they  can  readily  unite. 

15.  The  acquisition  of  a  lumen  by  the  tubal  Anlage  takes  place 
gradually,  beginning  at  the  close  of  the  metamorphosis.  Details 
apparently  vary  in  different  individuals. 

16.  Completion  of  the  tympano-Eustachian  passage  is  effected 
by  an  outgrowth  from  the  pharynx  which  unites  with  the  tubal 
Anlage, 

17.  The  final  position  of  the  tympano-Eustachian  tube  between 
the  mandibular  and  hyoid  bars  is  produced  by  the  separation  of 
the  latter  from  the  quadrate  and  its  attachment  to  the  auditoiy 
capsule  posterior  to  the  tube. 

18.  The  annular  cartilage  arises  at  a  stage  immediately  pre- 
ceding  the  protrusion  of  the  fore-limbs.  Its  Anlage  forms  a  dense 
cellular  strand  derived  from  the  perichondrium  of  the  quadrate 
and  surrounding  the  tympanic  portion  of  the  tubal  Anlage.     It 
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EXPLANATION  OP  PLATES  VI,  VII,  VIII,  IX. 

The  drawings  were  oatlined  by  aid  of  the  camera  laoida,  and  with  the 
exoepCion  of  figures  26  and  29  were  all  drawn  to  the  same  tjoale.  With  the 
ezoepiioo  of  the  two  mentioned  they  are  also  slightly  diagramatio — those 
on  plates  VI- VIII  lednoed  one-third  ;  on  plate  IX,  one-half. 

Befebencb  Letters. 


An, — Annnlar  cartilage. 

Aud. — Auditory  capsule. 

Car. — Oarotid  artery. 

Ch, — Chorda. 

CI. — Columella  anris. 

div. — DtTertioulum  from  pharynx. 

£:.— Eye. 

JSu. — Eustachian  cord  (or  tube). 

itz/.— External  gUl. 

//.— Hyoid  cartiu^^. 

h.a. — Hyoidean  aortic  arch. 

h.m, — Hyoidean  muscle  mass. 

^irm.—Hyomandibular  fold. 

inf. — Infandibulum. 

k.m. — Muscles  of  mastication. 

l.r. — Lateral  recess  of  pharynx. 

Jtfl-^Meckers  cartilage. 

m.a. — Mandibular  aortic  arch. 

iN.a^ — Its  efferent  portion. 

m.a'\ — lu  afterent  portion. 

m.d.h. — Depressor  hyoidei. 

m.d.m. — Depressor  mandibulffi. 

m.d.m^. — Its  accessory  slip. 

01. — Olfactory  depression. 


Pr.A. — Processus  ascendens. 
Pr.q.c.a,  —  Commissura    quadrate- 

cranial  is  anterior. 
Pr.M. — Processus  muscnlaris. 
Q. — Quadrate. 
St. — Stomatodeal  plate. 
TA.— Thyroid. 
TV. — ^Trabecula  craniL 
7)fm. — Tympanic  (distal)  portion  of 

Eustachian  cord. 
X — Small   blood-vessel    connecting 

mandibular     and     hyoid     aortic 

arches. 
71— Small  blood-vessel  external  to 

ramus  hyomandibularis. 
S,  S,  4,  5,  «/. — Second,  third,  fourth 

and  fifth  visceral-clefts. 
F. — Trigeminal  ganglion. 
F'.— Ophthalmic  gauglion. 
V^\ — Maxillary  ganglion. 
V.m. — Maxillo- mandibular  nerve. 
VII. — Facial  ganglion. 
etf  h. — Ramus  hyomandibularis. 
til  pi. — Ramus  palatinus. 


Plate  VI,  Fig.  1.— Coronal  section  through  the  pharynx  and  visceral-clefts 
of  an  embryo  of  stage  I. 

Fig.  2. — Coronal  section  through  the  same  region  of  a  slightly  older  em- 
br>'o  (stage  II). 

Fig.  3.— Coronal  section  of  the  same  embryo  at  a  somewhat  higher  plane. 

Fig.  4.— Coronal  section  through  the  dorsalmost  portion  of  the  pharynx 
of  the  .name  embryo. 

Fig.  5. — Transverse  section  through  the  head  of  an  embryo  of  approxi- 
mately the  same  stage  as  the  last.  The  section  on  the  right  side  passes 
through  the  extreme  anterior  portion  of  the  hyomaudibular  fold  {llym.). 
Tlie  plane  of  section  is  considerably  farther  posterior  on  the  left  side. 

Fig.  6. — Transverse  section  of  the  head  of  the  same  embryo.  On  the  right 
side  the  hyomaudibular  fold  is  out  throughout  the  greater  part  of  its  length 
(Jlym.).  The  dorsalmost  portion  of  its  outer  (distal)  border  approaches 
nMWt  closely  the  skin.  On  the  left  the  facial  ganglion  give*<  off  the  ramus 
hyomandibularis  just  external  to  the  outer  end  of  the  fold  {vii  h. ). 

Plate  VII,  Fig.  7. — Transverse  section  of  the  head  of  the  same  embryo 
slightly  posterior  to  the  last. 

Fig.  8. — Coronal  section  of  head  of  tadpole  of  stage  V.  One  side  alone 
shown. 

Fig.  10. — Transverse  section  of  the  head  of  a  young  tatlpole  of  stage  III. 
The  section  is  through  the  anterior  end  of  the  pharynx.  The  plane  of 
section  is  more  posterior  on  the  right  side  than  on  the  left. 
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Fig.  11. — Fourth  section  posterior  to  that  of  figare  10.  Eu,  desigiiAtes 
the  "diverticulum/*  while  at  Hym,  is  the  antero-inferior  portion  of  the 
hyomandihular  fold. 

Fig.  12. — Third  section  posterior  to  the  last.  The  diyertioulum  {Eu.)  is 
now  ooDtionons  with  the  antero-inferior  portion  (Hym.)  of  the  liyomaDdi- 
hnlar  fold.  Between  the  two  is  the  depression  lodging  the  muscles  (m.d.fn. 
and  m.d.h,).    The  small  vessel  above  Mi.  is  the  mandibular  aortic  arch. 

Fig.  13. — Sixth  section  posterior  to  the  last.  The  mandibular  aortic  arch 
is  dorsal  to  Hym, 

Plate  VIII,  Fig.  14. — Third  section  posterior  to  last.  The  mandibular 
aortic  arch  on  the  right  side  is  just  internal  to  viipl. 

Fig.  15.— Transverse  section  of  head  of  tadpole  of  stage  IV  in  the  region 
immediately  posterior  to  that  shown  in  figure  24. 

Fig.  16.— Coronal  section  of  the  head  of  a  young  tadpole  of  stage  IL  On 
the  right  side  the  section  passes  a  slight  distance  alrave  the  floor  of  the 
pharynx,  while  on  the  left  it  is  considerably  higher.  The  small  vessel  in 
front  of  Hym.  is  the  mandibular  aortic  arch. 

Fig.  17. — Fourth  section  dorsal  to  the  last.  On  the  right  side  the  little 
protrusion  of  the  pharyngeal  wall  just  internal  to  Tym,  is  the  antero-inferior 
portion  of  the  hyomandihular  fold  just  below  the  point  where  it  becomes 
continuous  with  I^m,    The  space  between  the  two  is  the  depression. 

Fig.  18. — Coronal  section  of  the  head  of  the  same  animal  a  slight  distance 
below  the  roof  of  the  mouth. 

Fig.  19. — Transverse  section  of  the  head  of  a  tadpole  of  stage  lY  in  the 
region  of  the  processus  ascendens. 

Plate  IX,  Fig.  23. — Transverse  section  of  the  head  of  a  tadpole  of  stage 
IV,  passing  through  a  region  slightly  anterior  to  the  auditory  sac. 

Fig.  24. — Transverse  section  of  the  head  of  a  tadpole  of  stage  IV,  showing 
the  anterior  expanded  portion  ( Tym. )  of  the  Eustachian  cord.  Hym.  de- 
notes the  proximal  anterior  portion  of  the  hyomandihular  cleft. 

i'ig.  25. — Transverse  section  of  the  head  of  a  tadpole  cKf  stage  Y.  On  the 
left  the  section  is  immediately  posterior  to  the  eye.  The  minute  upgrowth 
from  the  dorsal  wall  of  l.r.  just  internal  to  vii  h.  is  the  Eustadiian 
proliferation. 

Fig.  26. — Transverse  section  of  a  portion  of  the  right  side  of  the  bead  of 
an'  old  tadpole  of  18  mm.  (stage  VI).  This  section  is  considerably  more 
mngnifieii.  timii  ilir  *HiiL-t>taiiti  U  iuE-eDdL*!  tu  ?Iji>^v  Llie  txltetutJy  iuUiiii!riit;iity 
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7UXTHSB  BTUBISS  OK  THE  CHBOMOSOMES  OF  THE  HEMIPTEBA 
HETEBOPTEEA. 

BY   THOMAS   H.    MONTGOMERY,  JR.,   PH.D. 

The  present  account  deals  with  the  relations  of  the  chromosomes 
in  the  spermatogenesis  of  certain  Hemipitra,  and  is  practically  a 
continuation  of  a  previous  paper  of  mine.^  In  the  present  paper 
will  be  found  a  description  of  the  chromosomal  relations,  as  far  as 
thev  could  be  determined,  in  certain  species  not  heretofore  ex- 
amined. 

The  material  was  collected  last  summer  at  Woods  Holl,  Mass.^ 
and  was  kindly  identified  for  me  by  Dr.  Philip  R.  Uhler,  of  Bal- 
timore. The  testes  of  some  of  the  species  (  Tingis  clavata,  Corixa 
verticalia,  Cymtta  luridus,  Lygus  pratenms)  were  fixed  simply  in 
Conklin's  picro-acetic  mixture,  and  this  fixation  not  allowing  suc- 
cessful staining  with  Hermann's  safiranine-gentian  violet  method 
the  relations  of  the  nucleoli  and  of  the  chromatin  nucleoli  could 
not  l)e  determined.  But  in  the  remaining  species  (Nahis  annulatus, 
Coi'izHA  alternatiis  and  Hamiostes  rejlexuius)  the  testes  were  fixed 
in  Hennann's  platinic  chloride-osmic-acetic  mixture  which  allowed 
the  satfranine-violet  stain,  so  that  for  these  sjxjcies  the  distinction 
<){  nucleoli  and  chromatin  nucleoli  could  be  made. 

As  in  my  preceding  paper  (/.  c. )  on  this  subject,  the  term 
**  chromatin  nucleolus'*  b  applied  to  that  peculiar  nuclear  ele- 
ment which  is  a  chromosome  peculiarly  modified  in  preserving  its 
form  and  dense  structure,  which  chromosomes  as  a  rule  show  only 
in  the  height  of  mitosis,  throughout  every  stage  of  the  sperma- 
tngenetic  cycle.  With  the  saffraniue-violet  method,  the  chromo- 
siome«  proper  f  tain  red  only  in  mitosis,  and  violet  in  other  stages, 
fnit  the  chromatin  nucleolus  maintains  the  red  stain  in  all  stages. 
1.  Tingit  oUvaU  St4l. 

Throe  testes  were  studied,  none  of  them  showing  si)ermatoo;onic 
moua.«tcr  stages. 

*  "  A  Stndy  of  the  Chromosomes  of  the  Oenn  Cells  of  Metazoa,"  ti)  be 
puhliffhed  in  the  Tyantaetiont  of  the  American  PhilosopJiical  ISociety. 
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Pole  views  of  the  monaster  stage  of  the  first  maturation  mitosis 
(PI.  X,  fig.  1)  show  seven  chromatin  elements  of  relatively  equal 
volume,  and  lateral  views  of  the  chromosomes  in  this  stage  show 
that  they  are  all  dumbbell-shaped,  and  hence  probably  bivalent 
(fig.  2).  This  mitosis  results  in  a  transverse  (reduction)  division  of 
all  these  elements.  Very  frequently  one  of  them  is  seen  to  be 
characterized  in  having  its  two  components  of  very  unequal 
volume. 

Since  these  preparations  were  stained  merely  by  the  iron-hsemo- 
toxylin  method,  the  presence  of  chromatin  nucleoli  could  not  be 
positively  determined  owing  to  the  lack  of  differential  staining. 
But  in  the  prophases  of  the  first  maturation  mitosis  can  be  seen  a 
large  true  nucleolus,  and  two  smaller  rounded  bodies  (generally  of 
different  volumes)  which  are  sometimes  in  mutual  apposition,  and 
sometimes  not.  If  the  latter  are  chromatin  nucleoli,  they  are  much 
smaller  than  any  of  the  seven  bivalent  chromatin  elements  of  the 
maturation  division,  so  that  the  latter  are  possibly  all  unmodified 
chromosomes. 

This  species  of  the  Tingitidcd,  in  having  such  a  small  number  of 
chromosomes,  may  be  regarded  rather  as  a  specialized  than  a  primi- 
tive form. 
2.  Corixa  vertioalit  Fiebcr. 

The  chromosomes  could  not  be  counted  in  the  monaster  stages  of 
the  spermatogonia.     Two  testes  were  examined. 
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pheral,  compact,  densely  staining  body  of  dumbbell  form  (Pi.  X, 
fig.  5,  the  chromatin  reticulum  not  shown  in  this  figure).  This 
possibly  represents  a  true  nucleolus  and  a  chromatin  nucleolus  in  ap- 
position, but  this  point  could  not  be  determined.  Similarly  I 
could  not  ascertain  whether  the  three  small  chromatin  elements  of 
the  maturation  mitoses  are  chromatin  nucleoli. 

S.  Cymiu  luridni  Stil. 

There  were  no  spermatogonic  mitoses  in  the  two  testes  examined 
of  this  Lygaeid. 

Pole  views  of  the  monaster  stage  of  the  first  maturation  mitosis 
show  fifteen  chromatin  elements  of  very  varying  volumes  (fig.  6), 
though  one  (N.  2  /)  is  always  much  smaller  than  the  others  and, 
by  analogy  with  many  other  Hemiptera,  probably  represents  a 
chromatin  nucleolus.  Lateral  .views  of  the  same  stage  show  that 
all  these  elements  are  dumbbell-shaped,  and  so  pi^obably  bivalent 
(fig.  7  showing  the  smallest  and  four  of  the  larger  elements).  All 
these  elements  become  transversely  divided. 

In  the  growth  period  of  the  spermatocytes,  preceding  the 
mauiration  divisions,  the  nucleus  contains  a  large  true  nucleolus, 
very  irregular  in  form  and  peripheral  in  position.  There  are  also 
found  as  many  as  four  smaller,  rounded  bodies,  two  of  which  are 
frequently  mutually  apposed;  if  these  be  chromatin  nucleoli  there 
would  be  potentially  two  bivalent  chromatin  nucleoli  in  the  resting 
spermatocyte  (four  univalent  ones),  though  apparently  only  a 
single  bivalent  one  in  the  maturation  mito?is. 

This  species  has  a  larger  number  of  chromatin  elements  in  the 
first  maturation  mitosis  than  does  the  closely  si/nilar  C.  augmtatus, 
which  I  have  shown  to  possess  only  thirteen. 

4.  Lygus  pratensis  Unn. 

The  individuals  of  this  species  of  Capsid  were  labeled  by  Dr. 
Uhler,  **  Ly(/us  pratoisis  var,''^  whether  Dr.  Uhler  regarded  them 
as  gimply  showing  slight  differences  in  color,  or  as  a  good  geo- 
graphical variety,  I  cannot  say.  In  the  two  testes  studied  there 
were  no  sjiermatogonic  monasters. 

In  the  monaster  stage  of  the  first  maturation  division  are  found 
eighteen  chromatin  elements  (PI.  X,  figs.  8,  9),  namely,  sixteen 
larger  and  two  (X,  2)  much  smaller;  while  in  the  monaster  of  the 
second  maturation  mitosis  (fig.  10)  are  present  seventeen  elements, 
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fiixteen  larger  and  one  smaller  (N.  2),  The  sixteen  larger  ele- 
ments ill  the  first  mitosis  are  all  bivalent^  and  probably  are  all  troe 
chromosomes;  they  all  divide  transversely.  The  two  small  ele- 
ments (those  marked  N,  2  in  the  figures)  of  this  mitosis  do  not 
divide,  but  one  of  them  goes  undivided  into  the  one  daughter 
cell  (second  spermatocyte),  the  other  one  into  the  other — this 
explaining  why  in  the  first  spermatocytes  there  are  eighteen  ele- 
ments, in  the  second  only  seventeen.  On  account  of  these  small 
elements  not  dividing,  each  of  them  must  be  considered  univa- 
lent ;  for  80  far  as  my  observations  on  the  Hemiptera  have  gone, 
all  bivalent  elements  divide  transversely  in  the  first  maturation 
mitosis. 

The  species  of  Capsidce  thus  far  examined  (compare  the  preced- 
ing paper,  L  c. )  show  a  remarkable  agreement  in  the  number  of 
their  chrooiosomes.  .  Thus,  if  we  count  each  bivalent  chromatiD 
element  of  the  first  maturation  mitosis  as  two,  there  would  be  the 
following  number  of  univalent  elements  (counting  in  also  chroma- 
tin nucleoli)  in  this  mitosis  of  the  following  species:  Lygus  praUn- 
818,  34;  Leptoptenia  dolobrata,  34;  Calocoris  rapidu8,  33;  PcecHo- 
cap$u8  lineatu8,  35?;  P.  goniphorm,  34  or  36.  There  is  not  found 
in  the  Capsidce  such  a  disparity  in  the  number  of  chromosomes  as 
is  found  between  the  species  of  some  other  families  (e.^.,  the 
Lygcdidoi  and  CoreidcB),  so  that  the  Capsidcd  would  appear  to  be  a 
more  homogeneous  group.  Then  if  the  number  of  the  chromo- 
soijies  imiy  bij  loo^t^ly  tnken  as  a  criterion  of  the  degree  of  speciali- 


1901.]  NATURAL   SCIENCES   OF   PHILADELPHIA.  265 

more  or  less  uneven  contours;  and  attached  to  it  is  a  smaller  true 
nucleolus  (N.)  which  disappears  in  the  following  prophase  by  gradual 
decrease  in  volume.  Sometimes  there  are  two  chromatin  nucleoli, 
generally  of  different  volumes;  since  in  such  cases  neither  of  these 
has  the  volume  of  tlie  single  one,  they  probably  represent  separated 
parts  of  the  latter. 

In  the  prophases  of  the  first  maturation  mitosis,  which  follow 
immediately  upon  the  stage  just  described,  the  chromatin  nucleolus 
shows  itself  to  be  composed  of  four  dumbbell-shaped  (hence  bival- 
ent) parts  of  unequal  volumes,  arranged  close  together  (N.  j?,  fig. 
13).  Necessarily  all  four  parts  must  have  been  present  in  the 
preceding  stage,  but  have  been  optically  inseparable ;  the  apparently 
single  chromatin  nucleolus  of  the  growth  period  is  made  up  in 
reality  of  four  bivalent  ones.  There  is  great  diversity  in  the  mode 
of  mutual  apposition  of  the  latter  in  the  prophases;  sometimes  the 
long  axes  of  all  may  be  parallel,  but  more  frequently  they  cross 
one  another  at  varying  angles;  no  case  was  seen  where  all  four  lie 
in  the  same  plane.  Quite  frequently  there  are  only  three  chroma- 
tin nucleoli  in  mutual  contact  near  the  centre  of  the  nucleus,  while 
the  fourth  is  separated  from  them  and  placed  against  the  nuclear 
membrane  (fig.  12).  All  four  are  true  chromatin  nucleoli,  main- 
taining throughout  the  growth*  period  their  dense  structure,  even 
<*ontoiirs,  and  red  stain  with  the  saffranine-violet  method  of  Her- 
mann, while  the  chromatin  of  the  chromosomes  proper  stain 
violet.  In  the  prophase  we  are  considering  are  found  also  six 
bivalent  chromosomes  (portions  of  all  of  which  are  seen  iu  fig.  13)  ; 
these  are  tetrads  with  very  wide  longitudinal  splitting  of  the  type 
characteristic  for  Ancisa  (Coreid).  Towiinl  the  close  of  the 
prophase  these  chromosomes  shorten  and  become  much  more  com- 
pact structures. 

Pole  views  of  the  monaster  stage  of  the  first  maturation  mitosis 
(ii'^:.  14)  show  in  every  case  ten  chromatin  elements  of  compara- 
tively large  size.  Four  of  these  must  correspond  to  the  four 
chromatin  nucleoli,  and  six  to  the  six  chromosomes  proper  of  the 
proce<ling  stages,  since  there  has  l)ecn  no  loss  nor  maltiplication 
of  any  of  these  elements.  Of  the  ten  elemenls  of  the  stage  of 
fig.  14,  one  (j).)  on  pole  view  always  ap|)ears  round,  on  lateral 
view  (/A,  fig.  10)  it  shows  a  simple  dumbbell  shape;  this  one, 
much  smaller  than  any  of  the  others,  probably  represents  one  of 
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the  chromatin  nucleoli.  The  nine  remaining  elements  are  like?ri^ 
all  dumbbell-shaped,  but  on  pole  view  of  the  spindle  (fig.  14) 
each  of  them  appears  elongate,  sometimes  showing  a  split  in  the 
long  axis.  On  lateral  views  of  the  spindle  (figs.  15,  16)  thej 
sometimes  appear  bipartite,  sometimes  quadripartite.  As  a  study 
of  them  in  the  preceding  prophases  demonstrates,  each  becomes 
placed  in  the  equatorial  plane  of  the  spindle  so  that  the  transverse 
split  (the  line  of  junction  of  the  two  compcment  univalent  chro- 
mosomes) lies  in  the  equator  of  the  spindle,  and  the  lon^tudinal 
split  of  each  univalent  chromosome  lies  perpendicular  to  this 
plane.  Thus  the  nine  larger  chromatin  elements  of  fig.  14  appear 
elongate  on  pole  view  of  the  spindle,  because  each  of  these  bivalent 
chromosomes  is  composed  of  two  univalent  chromosomes  with 
their  long  axes  parallel  to  one  another  and  to  the  equatorial  plane 
of  the  spindle.  Hence  on  pole  view  of  this  spindle  wo  see  a  plate 
of  (univalent)  chromosomes,  each  seen  longitudinally  ;  whereas 
such  a  view  in  the  other  Hemiptera  studied  by  me  shows  the 
chromosomes  seen  from  their  ends,  since  in  other  Hemiptera  it  is 
the  general  rule  that  two  univalent  chromosomes  are  joined  end  to 
end,  and  not  (as  in  Nahia)  side  to  side. 

All  ten  elements  divide  transversely  in  this  mitosis,  so  that  whole 
univalent  elements  become  separated  from  one  another.  A  pole 
view  of  one  of  the  plates  of  daughter  chromosomes  resulting  from 
this  division  (fig.  17)  shows  one  smallest  element  (p.),  the  half 
of  the  correapoLidimr  elemem  of  fe^.  14  and   H^.   and  pine  larger 
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before  the  latter  stage.  This  is  remarkable,  since  in  all^  otber 
HemipUra  studied  by  me  the  chromatin  nucleoli  regularly^de- 
crease  somewhat  in  volume,  generally  to  considerable  degree, 
before  they  take  their  position  in  the  equator  of  the  spindle. 

In  CoriicuB  ferns  Lann. ,  the  only  other  species  of  the  Nabidcd 
studied,  I  found  (preceding  paper,  /.c. )  in  the  monaster  stage  of 
the  first  maturation  mitosis  nine  bivalent  chromosomes  and  one  bival- 
ent chromatin  nucleolus.  In  the  growth  period  preceding  there  is 
present  in  the  nucleus  one  bivalent  chromatin  nucleolus  of^large  size 
and  a  smaller  one;  but  not  a  group  of  four  bivalent  chromatin  nucle- 
oli as  in  Nobis.  If  the  chromatin  nucleoli  be  regarded  a^  disap* 
pearing  chromosomes,  for  which  view  I  have  given  reasons,  then 
we  may  conclude  that  Nobis  annukUns,  by  virtue  of  showing  four 
of  the  chromatin  elements  on  the  way  to  disappearance,  has 
advanced  beyond  the  stage  of  Coriaciu  ferus, 

6.  Corisni  altematm  S^y. 

Five  testes  of  this  species  were  studied. 

Only  two  clear  cases  of  spermatogonic  monasters  were  found 
where  all  the  chromatin  elements  could  be  readily  counted;  each 
of  these  showed  fourteen  elements.  As  PI.  X,  fig.  18  shows,  two 
of  the  elements  are  rounded  and  much  smaller  than  the  others 
(N.  2),  and  these  are  chromatin  nucleoli.  Of  the  twelve  elongate 
chromosomes  proper,  two  (those  marked  Ay  fig.  18)  are  considerably 
larger  than  the  others;  and  one  of  these  appears  always  to  have 
the  form  of  a  rod,  while  the  other  has  a  bent  V-shajie.  All  four- 
teen elements  are  halved  in  the  metakinesis. 

In  the  early  portion  of  the  growth  period  each  spermatocytic 
nucleus  contains  a  clearly  bipartite  chromatin  nucleolus?,  representing 
a  union  of  the  two  chromatin  nucleoli  derived  from  the  sperma- 
togonia; each  of  its  univalent  components  appears  occasionally 
longitudinally  split,  which  is  unusual  in  the  Hemlptcra.'  In  the 
rest  stage  following  (there  is  a  complete  rest  stage  in  this  species) 
the  nucleus  (fig.  19)  contains  a  bivalent  chromatin  nucleolus  {N, 
:?),  which  has  increased  in  volume  and  generally  is  ovoid  in  out- 
line;   but   sometimes   during    the    whole   growth    period   the  two 

*  Dr.  F.  C.  Paalmier,  who  has  worked  out  the  spermatogenesis  of  Anasa 
triitii  De  G.,  has  demonstrated  to  me  a  loDgitudiniil  splitting  of  tlie  chro- 
matin nucleolus  in  the  growth  period  of  the  Ljgieid,  Myodocha  scrripci^ 
Oliv. 
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univalent  chromatin  nucleoli  may  remain  entirely  disconnected. 
In  this  rest  stage  the  nucleus  contains  also  one  or  two  larger, 
irregularly  shaped  true  nucleoli  (fig.  19,  N,)  which  are  not 
apposed  to  the  chromatin  nucleolus. 

Pole  views  of  the  monaster  stage  of  the  first  maturation  mitosis 
(PI.  X,  fig.  20)  show  seven  chromatin  elements;  and  lateral  views 
of  such  cases  show  that  all  seven  are  dumbbell-shaped,  and  hence 

bivalent.     The  smallest  of  these  elements  is  the  chromatin  nude- 

•  

olus  (N.  2,  figs.  20,  21),  and,  as  is  generally  the  case  in  Hemip- 
tera,  this  divides  in  metakinesis  before  the  chromosomes  do.  Of 
the  six  chromosomes  prop>er,  one  is  always  much  larger  than  the 
others  (figs.  20,  21),  and  this  one  evidently  represents  the  union 
of  the  two  largest  univalent  chromosomes  of  the  spermatogonia 
(in  ^g,  21  is  shown,  besides  the  chromatin  nucleolus,  N.  2^  thi 
largest  chromosome  and  three  of  the  five  smaller  chromosomes); 
and  one  chromosome  is  much  smaller  than  the  others,  often  little 
larger  than  the  chromatin  nucleolus  (this  is  the  one  lying  nearest 
to  the  largest  chromosome  in  fig.  21).  All  these  elements  are 
transversely  divided  in  the  metakinesis.  Occasionally  pole  views 
of  the  monaster  stage  of  the  first  maturation  mitosis  show  eight 
chromat  in  elements  instead  of  seven ;  this  is  due  to  one  of  the  seven 
bivalent  elements  having  precociously  divided  into  its  univalent 
components.  In  the  second  spermatocyte  are  regularly  found 
seven  univalent  elements. 

CorizMjf  anindatus  io  its  gpermalogenegis  thus  shows  a  very  close 
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Hemiptera  (described  in  my  previous  paper.  I.  c),  I  have  counted 
in  the  testes  of  the  Woods  Holl  individuals  the  chromatin  ele- 
ments in  all  the  cases  of  spermatogonic  monasters  which  were 
favorable  for  such  counting,  with  the  following  results:  Nine 
ipermatogonia  showed  exactly  thirteen  elements;  in  one  case  I 
could  not  determine  whether  thirteen  or  fourteen  were  present. 
These  cases  from  four  different  testes,  as  well  as  those  from  four 
testes  of  Pennsylvania  individuals  previously  described  by  me,  are 
sufficient  to  show  that  the  uneven  number  is  not  an  individual 
variation,  due  e.g.  to  some  pathological  condition,  but  is  probably 
characteristic  of  every  individual  of  the  species. 

The  uneven  normal  number  of  chromosomes  which  I  have 
demonstrated  also  for  Protenor  belfragei,  Alydua  eurinus  and 
(EdanoaUi  dorsalis^  represents  a  stage  in  the  change  of  the  number 
of  chromosomes  from  one  even  number  to  the  next  successive  even 
number.  For  Protenar  I  have  shown  that  the  uneven  sperma- 
togonic number  is  produced  by  a  failure  of  two  of  the  sperma- 
togonic chromosomes  to  separate  from  one  another.  This  I  can  now 
prove  for  Harmostes  also.  For  while  in  most  of  the  monaster 
stages,  as  in  fig.  22,  all  eleven  chromosomes  appear  more  or  less 
simply  rod -shaped,  in  a  few  cases,  as  in  fig.  23,  one  of  Ihe  eleven 
shows  a  well-marked  transverse  constriction.  Were  this  constric- 
tion a  complete  division,  there  would  be  the  even  number  twelve. 
Hence,  for  Hanno^tes  the  ancestral  number  of  chromosomes 
must  have  been  twelve,  and  if,  aa  is  the  case  in  Protenor,  the  odd 
bivalent  chromosome  is  'destined  to  change  from  a  chromosome 
into  a  chromatin  nucleolus,  in  the  course  of  time  ten  chromosomes 
will  be  the  number  for  the  species. 

In  conclusion,  I  would  again  call  attention  to  the  importance  of 
studying  the  chromosomal  relations  comparatively  in  a  large  uum- 
l)er  of  siHJcies  of  a  group.  By  such  investigations  not  only  may 
much  of  importance  be  obtained  regnrding  the  evolution  of  cell 
structures  themselves,  but  by  implication  a  criterion  may  thereby 
be  obtained  for  testing  genetic  relationships.  In  opening  up  this 
line  of  research,  I  have  drawn  attention  so  far  mainly  to  the 
numerical  relations  of  the  chromosomes,  and  to  the  chromatin 
Dudeoli  as  representing  chromosomes  on  the  way  to  disappearance 
during   progressive   evolution.      These   are  the  facts  most  easily 


270  PROCEEDINGS   OF   THE  ACADEMY  OF  [MaTCh, 

determined ;  and  there  is  the  surety  in  such  study  that  the  chromo- 
somes are  relatively  large  structures,  which  exist  in  fact  and  are 
not  artificially  produced  by  the  mode  of  preparation  necessary  for 
their  study.  The  chromosomes  are  not  apparently  formed  de 
novo — at  least  there  is  as  yet  no  good  proof  in  any  case  that  they 
are  so  formed;  while,  on  the  contrary,  there  is  a  considerable 
amount  of  evidence  to  show  that  they  are  structures  which  persist 
from  generation  to  generation,  even  though  this  is  a  persistence 
nvolving  a  great  amount  of  metabolic  change.  Astral  radiations 
appear  and  disappear,  or  at  least  disappear  as  radiaiiowi ;  nucleoli 
are  apparently  accumulations  of  metabolic  substances  of  no 
morphological  regularity,  as  I  have  shown  in  another  place;'  and 
recent  experimental  studies  wpuld  show,  though  perhaps  in  contra- 
diction to  the  anatomical  studies,  that  the  centrosomes  may  be 
formed  anew.  But  the  chromosomes  show  more  fully  than  any 
of  these  cellular  structures  a  certain  degree  of  morphological 
stability,  and  this  fact,  taken  in  connection  with  their  greater 
adaptability  for  study,  entitles  them  to  a  basic  place  in  the  study 
of  the  cell's  evolution,  as  well  as  in  the  study  of  evolution  in 
general. 


EXPLANATION  OF  PLATE  X. 

All  figures  have  b€eD  drawn  to  the  same  scale  with  the  camera  Incida  at 
the  level  of  the  base  of  the  microscope,  with  the  Zeiss  homogeneous  immer- 
sion ^2^,  ocular  4,  tube  length  180  mm. 

The  bounding  line  in  figs.  1-4,  6-10,  14-18,  and  20-23  represents  the  cell 
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Fig*.  12,  18. — Idem,  nnolei  in  propbaies  of  first  maturation  mitosis. 

Fig.  14. — Idetn^  pole  view  of  monaster  stage  of  first  maturation  mitosis. 

Fi0i.  15,  Id. — Idiim,  lateral  yiews  of  metakineeis  of  first  maturation  mi- 
toflia. 

Fig.  17. — Idem,  pole  view  of  one  plate  of  daughter  ohromosomes,  early 
anaphase  of  first  maturation  mitosis. 

Fig.  18. — Carizus  altematui,  pole  view  of  monaster  stage  of  a  spermato- 
goninm. 

Fig.  19. — Idem,  nnolens  of  first  spermatocyte,  rest  stage. 

Pig.  20. — Idem,  pole  view  of  monaster  stage  of  first  mainration  mitosis. 

Fig.  2L — IdemAateraX  view  of  the  same  stage. 

Figk  22,  23. — Harmoitei  reflexuliu  var.,  pole  views  of  monaster  stage  of 
spermatogonia. 
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April  2. 
Mr.  Arthur  Erwin  Browx,  Vice-President,  in  the  Chair. 
Twenty  persons  present. 


April  9. 
The  President,  Samuel  G.  Dixox,  M.D.,  in  the  Chair. 
Eleven  persons  present. 

April  16. 

Mr.  Charles  Morris  in  the  Chair. 

Twelve  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 
**  The  Identity  of  the  Gordiacean  Species,  Chordodes  morgani 
and  C.  puerilis,'*  by  Thomas  H.  Montgomery. 

**  Description  of  a  New  Hemiramphid,*'  by  H.  W.  Fowler. 


April  23. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 
Twenty-three  persons  present. 
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THB  fOBFIGinua>JB,  BLATTIBJE,  MAHTIBJE  AND  PHASMIBJE  COL- 
LICTED  nr  NOBTHSAST  APBICA  BT  DB.  A.  D0HALB80H  SMITH. 

BY  JAMES  A.  G.  REHN. 

The  material  uf  which  the  present  paper  is  a  study  was  collected 
bj  Dr.  A.  Donaldson  Smith  on  his  two  expeditions  into  northeast 
Africa,  and  presented  by  him  to  the  Academy  of  Natural  Sciences 
of  Philadelphia.  The  first  of  the  expeditions  was  made  in  the 
years  1894  and  1895,  and  extended  as  far  west  as  Lake  Budolf, 
the  whole  account  of  which  has  been  published  in  book  form.^ 
The  last  expedition  was  made  in  1899  and  1900,  the  route  being 
bj  Lake  Radolf  on  through  the  unknown  to  the  Nile.  On  this 
last  expedition  but  two  specimens  of  Orthoptera  were  collected. 
The  total  number  of  specimens  of  Orthoptera  secured  is  239,  per- 
haps the  most  important  collection  ever  brought  from  that  country. 
The  remaining  portio^i  (Acrididie,  Ijoeiislidw  and  Gryllidm)  will 
shortly  be  reported  upon. 

Family  FORFICUIJDiB. 
LaUd«ral^ 

Three  immature  specimens ;  Sheikh  Husein,  Gallaland,  Sep- 
tember 23  and  27,  October  3,  1894. 

AAiteUUf  BOMU  (SeiTille). 

1839.  ForficeiUa  mctsta  Serville,  Orthopt^res,  p.  2h.  < 

One  specimen,  c^;   between  Ginea  and  Dada,  near  the  Darde 
river,  Gallaland,  November  20,  1894. 
AaisoUUi  sp? 

One  immature  female;  Sheikh  Pliiseiu,  (Jallaland,  September 
23,  1894. 

ApterygidA  huMiiue  n.  Fp. 
Types,  one  male  and  two  females  : 
c\  October,  5,  1894,  Sheikh  Husein,  Gailalaud. 
4 ,  September  23,  1894,  Sheikh  Husein,  Gallalaud. 
f ,  Scpt€ml>er  21,  1894,  Sheikh  Husein,  Gallalaml. 
This  i»pe<.*ies  apparently  has  no  close  affinity  with  any  of  the 
dc«cril)e<l  forms. 

*  ihrnngh  Uhknovtn  African  Countrits,  by  A.  DonaUlwn  Smith. 
1ft 
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cT. — Size  large.  Antennae  composed  of  nineteen  segments. 
Pronolum  quadrate,  the  posterior  angles  moderately  rounded, 
lateral  margins  somewhat  extended,  posterior  section  with  a  distinct 
median  sulcation,  tumid  anteriorly  with  a  moderate  depression 
centrally,  the  posterior  portion  being  moderately  scabrous.  Elytra 
rather  elongate,  the  ^wsterior  margin  very  broadly  rounded,  the 
whole  with  the  small  exposed  portion  of  the  wing  scabrous.  Abdo- 
men entirely  punctate ;  anterior  segments  with  the  posterior  margins 
rather  indistinctly  beaded,  each  segment  laterally  with  two  longitu- 
dinal indistinct  tuberculations.  Anal  segment  transverse,  somewhat 
glabrous,  centrpUy  wiih  a  broad  sulcus,  the  median  portion  of  the 
posterior  margin  truncate.  Forceps  not  quite  half  as  long  as  the 
body,  widely  separated  at  the  base,  the  shafts  directed  inward,  the 
tips  incurved,  the  internal  margin  bearing  centrally  a  well- 
marked  tooth.  Subgenital  plate  with  the  posterior  margin  trian- 
gularly extended,  the  apex  truncate. 

9 .  —Size  large.  Antennae  composed  of  twenty-  four  to  twenty- 
six  segments  Subgenital  plate  with  the  |>osterior  margin  rather 
broadly  rounded.  Forceps  straight,  tips  incurved,  the  internal 
margin  dentate  anteriorly,  crenulate  posteriorly. 

General  color  blackish  brown,  the  lower  surface  of  head  and 
pronotum  dull  ochraceous,  in  one  specimen  this  is  entirely  sufiiised 
with  dark  brownish.     Limbs  dull  luteous  washed  with  blackish. 


MeamreinenU. 
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Blmtto  germanioa  Uniueus. 

1787.  Blatta  germanica  Linnsas,  Syst.  Nat.,  XII  ed.,  II,  p.  688. 
One  male;  Sheikh  Huseiu,  Gallaland,  October  6,  1894. 

Iiehmoptnm  pie«a  Schiilthe&s. 

1898.  hchnaptera  pieea  Sohulthess-Sohiadler,  Ann.  Mas.  Civ.  Geneva, 
XXXIX,  p.  168. 

One  male;  Daro  Mountains,  between  Ginea  and  Dada,  Galla- 
land, November  19,  1894. 

PtripUneU  atrioollis  Saassure. 

1809.  Periplaneta  atricollU  Saussure,  Abhandl.  d.  Senokenb.  Natur- 
forsob.  Gesellsch.,  XXI,   p.  580. 

Fonr  specimens;  Sheikh  Husein,  Gallaland,  September  21  and 
25  and  October  10,  1894. 

Seropeltif  antraniana  Sauasure. 

1895.  DeropeltU  autraniana  Sauaaure,  Ann.  Mus.  Civ.  Geneva,  XXXV, 
p.  78. 

Two  females;  Jara,  southern  Gallaland,  October  23,  1899. 
These  two  specimens  were  the  only  Orthoptera  collected  by  Dr. 
Smith  on  his  last  expedition. 

Dtropeltia  lehweinAirthi  Saussure. 

1895.   Dtropeltis   $chweinfurthi  Sanssure.    Ann.    Mas.   Civ.   Genova, 
XXXV,  p.  79. 

One  female;  Daro  Mountains,  Gallaland,  November  18,  1894. 
Deropeltis  wahlbergi  (stul). 

185«.  Periplaneta  wahlbergiStAl  Ofv.  Vet.-Akad.  Forband.,  p.  167. 

Two  males;  between  Luku  and  Dago  Tula,  Gallaland,  Septem- 
W  18,  1894. 

Hetero^amia  africana  (LinnniLs). 

17«>4.  liliitta  africana  Linnaeus,  Mus.  Lud.  Ulric,  p.  108. 
One  female;  Gagap,  near  Milmil,  Somalilaud,  July  30,    1894. 

Hetero^amia  ""p- 

One  female;  no  data. 

Thi.s  specimen  resembles  >S.  dohrniana  Saussure  from  North 
China  to  a  very  great  extent.  In  the  absence  of  material  and  in 
the  face  of  the  widely  difierent  localities,  it  seems  best  not  to 
attem[)t  to  make  any  definite  statement  regarding  its  possible 
identity. 
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Oxyhaloa  ferretti  (Reiche  and  Fairmaire). 

1847.  P/a ^^a /if rr^f^t  Reiche  and  Fairmaire,  Ferret  and  Galinier's  Voy. 
en  Aby88inie,  III,  p.  420,  PI.  27,  figs.  1,  2. 

Two  males;  one  Sheikh  Husein,  Gallaland,  October  1,  1894, 
the  other  without  data. 

HanphoBta  gestr^na  Saua^ure. 

1895.  Nattphata  gestriana  Sanssnre,  Ann.  Mas.  Civ.  GenoTa,  XXXV, 
p.  86. 

Three  specimens;  Sheikh  Husein,  Gallaland,  October  1  and  6, 
1894. 
Stenopilema  oapnoina  (Gerstaecker). 

1873.  Deroealymma  capucina  Gerstaecker,  in  Van  der  Decken's  Reiae, 
III,  Abth.  II,  p.  8. 
One  male  and  one  female;  the  former  without  data  ;  the  latter 
Sheikh  Husein,  Gallaland,  October  1,  1894. 
Stenopilema  somali  Saussure  and  Zehntner. 

1895.  Stenopilema  somali  Saussnre  and  Zehntner,  Revne  Snieee  Zoolog., 
Ill,  p.  27. 

One  female ;  no  data. 

Derooalyxnma  erythrenia  Saussure  and  Zehntner. 

1895.  Berocalymma  erythrenia  ^aassnre  and  Zehntner,  Bevne  Saisse 
Zoolog.,  Ill,  p.  31. 

Three  females;  two  Hargesa  and  Bodele,  Somaliland,  July  21 
and  August  15,  1894;  the  other  with  no  data. 

These  specimens  range  from  12.5  to  20  mm.  in  total  length. 
Calolampra  aptera  Schnlthcss. 
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Apparently  approaching  E.  arabica  Saussure,  but  differing  in 
nomerous  details ;  with  E.  arigtides  Lucas,  from  Suez,  the  rela- 
tionship  is  also  close,  but  that  species  is  described  as  wingless. 

The  specimens  (or  at  least  one  of  them)  were  collected  in  the 
tame  character  of  country  frequented  by  the  other  species  of  the 
genus — barren  and  waterless  plains  or  absolute  deserts. 

Size  medium.  Head,  with  eyes,  wider  than  deep  (excluding 
the  clypens),  anterior  border  viewed  superiorly  truncate;  antennss 
sleader.  Pronotum  sparsely  tuberculate,  broader  anteriorly  than 
kmg,  posteriorly  converging;  anterior  border  with  a  broad,  low 
central  convexity  which  is  perceptibly  impressed  in  the  median 
section,  the  margin  free;  angles  rect-acute  angulate;  posterior 
border  apparently  truncate.'  Tegmina  as  in  E,  arabica,  except 
that  the  main  veins  ramify  and  become  lost  in  the  reticulations  of 
the  posterior  portion  of  the  tegmina.  Wings  well  developed, 
extending  to  the  tips  of  the  tegmina.  Abdomen  with  the  supra- 
anal  plate  transverse,  subsinuate  centrally;  subgenital  plate  rather 
elongate,  the  apex  broadly  rounded.  Limbs  sparsely  tuberculate, 
the  tubercles  sometimes  arranged  in  regular  series.  Anterior 
tibise  with  four  rather  blunt  spines  on  the  external  margin.  Me- 
dian and  posterior  femora  each  with  a  row  of  blunt  teeth  along 
the  posterior  margin,  the  distal  extremities  bearing  a  moderate- 
sized  spine.     Posterior  tibiae  slightly  longer  than  the  femora. 

General  color  ranging  from  purplish  brown  on  the  head  and 
pronotum  to  day  yellow  on  the  abdomen.  Eyes,  labrum  and 
lower  part  of  clypeus  ferruginous.  Exposed  surface  of  tegmina 
pale  clay  yellow  becoming  dull  reddish  centrally;  lower  surface 
with  a  bar  of  blackish  purple.  Limbs  and  lateral  borders  of 
pronotum  pale  yellowish  pink,  iu  one  specimen  (The  Haud,  July 
13,  1894)  the  tibia)  are  obscurely  ringed  with  whitish,  in  the 
other  (unknown  locality  and  date)  the  femora  are  decidedly  clay 
yellow  at  the  bases. 

Measurements,      9  (The  iiau.i.  7-13. 'w.)  9  (?) 

Total  length, 1().5    mm.,     18        mm. 

Length  of  pronotum 3  **  3  ** 

Anterior  width  of  pronotum,      ...       5  **  4.75    '*  1 

Length  of  tegmina, 7         '*  7.50    " 

Width  of  abdomen 7         '*  6.75    '*; 

Length  of  hind  femora, 9.25    **  9.50    *' 

'  This  portion  was  somewhat  damaged  iu  both  specimens  by  the  insertion 
of  the  pin. 
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It  is  interesting  to  know  Ihat  E.  arabiea  has  been  recorded  from 
Webithal,  Ogaden,  by  Schulthess';  later  the  same  author!  con- 
siders specimens  from  Obbia  somewhat  removed  from  true  arahiSa. 
Taraohodes  smithi  n.  sp. 

Types,  male  and  female,  the  latter  immature;  Tug  Terfa  and 
Tug  Berka,  northern  Somaliland,  August  21  and  28,  1894. 

This  rather  peculiar  species  is  evidently  allied  to  T.  media 
Schulthess-Schindler'  and  T.  asstuans  Saussure*,  systematically  and 
geographically  fitting  between  the  two.  From  media  it  differs 
in  the  form  of  the  head,  which  is  anteriorly  truncate  instead  of 
irregularly  arcuate,  and  the  presternum  which  is  unifasciate  instead 
of  trifasciate ;  from  (Bstuans  it  differs  also  in  the  form  of  the  head, 
and  in  the  form  and  size  of  the  joints  of  the  cerci. 

c?. — Size  rather  large,  moderately  robust.  Head  with  vertex 
transverse,  subtruncate.  Pronotum  about  twice  as  long  as  the 
greatest  width,  considerably  narrower  posteriorly  than  anteriorly; 
the  anterior  and  posterior  margins  broadly  rounded,  the  lateral 
margins  sinuate,  the  whole  spineless;  dorsum  bearing  four  obsolete 
tubercles  cenirally.  Tegmina  long,  surpassing  the  abdomen, 
about  four  times  as  long  as  broad.  Anterior  limbs  with  the 
femora  rather  stout  and  heavy,  the  external  margin  bearing  five 
large  and  twelve  small  teeth,  the  internal  margin  bearing  twelve 
teeth  alternating  in  size.  Median  and  posterior  limbs  lightly 
built,  hirsute.     Abdomen  rather  slender.     Cerci  damaged. 
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9. — Size  medium,  robust.  Head  with  vertex  transverBe,  trun- 
cate. Pronotum  less  than  twice  as  long  as  the  greatest  width ;  the 
anterior  margin  rather  broadly  rounded,  the  posterior  truncate 
with  the  angles  cut  off,  the  lateral  margins  sinuate,  spined 
throughout  their  length,  one  large  spine  anteriorly;  the  dorsum 
with  two  obsolete  tubercles  near  the  anterior  margin,  and  six  paired 
tubercles  placed  equidistant  from  the  sulcus  to  within  about  three 
millimeters  of  the  posterior  margin.  Tegmina  and  wings  short 
and  undeveloped.  Anterior  limbs  with  the  tibise  .very  deep  and 
robust,  the  external  margin  bearing  five  large  and  ten  small  spines, 
the  internal  bearing  ten  spines.  Median  and  posterior  limbs  rather 
heavy,  hirsute;  the  femora  rather  angular.  Abdomen  with  a 
median  ridge  and  each  segment  with  four  crescentic  crenulations ; 
the  median  ridge  on  the  four  anterior  segments  lobulate  posteriorly. 
Gerei  rather  long,  the  terminal  segment  almost  as  long  as  the  pre- 
ceding two. 

General  color  above  wood  brown  irregularly  suffused  with  darker 
brown,  strongest  on  the  abdomen,  weakest  on  the  anterior  limbs. 
Eyes  intense  brownish  black.  Clypeus,  labrum  and  facial  shield 
barred  as  in  the  male,  but  not  so  distinctly.  Below  pale  yellowish, 
clouded  with  blackish  on  the  abdomen,  the  prosternum  with  one 
broad  transverse  blackish  band. 

Meusureinents. 

&  ? 

Total  length, 40       mm., 

Length  of  body, 36.5  ''  29        mm. 

Length  of  tegmina, 29  ** 

Length  of  pronotum, 9.25  **  7.8      '' 

Greatest  width  of  pronotum,      .     .      .       4.40  **  4.25    '* 

Length  of  anterior  tibiie,       ....       8  *'  6.G      ** 

Tarachodes  Bohalthessi  n.  n. 

1895.   Chiropaclui  modesta  SchulthesaRechberg,  Zool.  Jahrb.,  Syst., 

VIII.  p.  69. 
1898.    T[ar(ic?iodf»]    mmhsta    Schulthess-Schindler,  Ann.  Mus.    Civ. 

Genova,  XXXIX,  p.  173  (not  of  Gerstaecker,  1^09). 

Two  males;  Sheikh  Husein,  Gallaland,  September  24  and  Octo- 
l)er  1.  1894. 

The  name  Tarachodes  modesia  was  first  used  by  Gerstaecker' 
for  a  species  of  the  genus  from  Zanzibar  ;    later    Schulthess,   in 

KArchit.f,  Xaturgesch.,  XXXV,  p.  208. 
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describing  a  species  of  Chiropacha,  applied  the  name  madetUi  to  it/ 
and  later  he  used  it  under  Tarachodes*.     The  maintenance  of  two 
identical  names  in  the  same  genus  not  being  permitted,  I  have 
dedicated  this  species  to  its  original  describer. 
Taraohodes  sp. 

One  immature  specimen ;  Gagap,  near  Milmil,  northern  Somali- 
land,  July  30,  1894. 

This  specimen  is  too  immature  to  make  any  definite  statement 
regarding  its  specific  affinities. 
Elaa  somalioa  Schulthess. 

1898.  Elaa  somalica  Schulthess-Scbindler,  Ann.  Mns.  Cir.   6enoT% 
XXXIX,  p.  170. 

Three  specimens,  two  males,  one  female;  Selou  and  Lafarok, 
Somaliland,  August  6  and  13,  1894;  Fertza,  Gallaland,  Septem- 
ber 12.  1894. 
Compsothespis  faloifera  n.  sp. 

Type,  one  specimen,  near  the  Darde  river,  Baia  Wacheli,  eastern 
Gallaland,  September  1,  1894. 

This  species  differs  from  C  anomala  Sauseurein  the  much  greater 
size,  in  the  non-mamillate  eyes,  the  smaller  and  weaker  forelimbe, 
and  various  other  details. 

Form  slender.  Head  elongate  with  a  broad,  low  median  ridge, 
vertex  not  at  all  prominent,  ocelli  small;  eyes  subelliptical;  an- 
tennae filiform.  Pronotum  rather  elongate,  slightly  broader  pos- 
teriorly than  anteriorly,  the  length  being  more  than  six  times  the 
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of  u  aqpiMDta  increMJng  in  length,  the  terminal  one 
lialf  agun  «  long  « its  pvedeoenor,  the  whole  bearing  an 
i   jhiolaie   median   zidge.     Subguiital   plate    oompreaMdy  deeply 
flpUed,  the  eeotod  indoeuze  very  nanow ;  styles  moderately  bng, 
gnlii|Mttulatei    Anterior  limbi  vezy  aligfat  and  weak^,  the  ooz»  and 
jatiia  being  aboot  the  aame  length  and  bulk«  the  outer  margin  of 
4ia  latter  beating  foor  very  minute  spines,  disooidal  spines  num- 
htmag  three;  tibia  not  half  as  long  as  the  femora*  the  margin  not 
metatara  about  as  long  as  the  tibisB.    Median  and  poe- 
pain  of  limbs  very  long  and  slender;  the  median  femora 
iSflfc  bearing  two  genicular  spines;  tibiss  longo:  than  the  femora. 
Gsnsral  color  pinkish  brown,  the  limbs  toudied  with  duU  brown- 
kt;  eyoB  tsstaoeoua;  lower  sur&oe  of  the  pronotum  suflFused  with 
don  red<fish ;  elytra  deddedly  pinkish  at  base;  anterior  femora 
with  a  line  of  reddish  Uack  on  the  lower  margin. 

MeaturemmU. 

Total  length, 41       mm. 

Length  of  pionotnm, 18.26  mm. 

Oieatfit  width  of  pronotum, 2       mm. 

Oiwatest  width  of  abdomen, 3       mm« 

licngth  of  tegmina, 16.6    mm. 

Length  of  anterior  femora, 6.76  mm« 

Length  of  posterior  femora, 12.2    mm. 

Length  of  posterior  tibise, 14       mm. 

Uaaria  frodneta  n.  >p* 

TVpe,  one  immature  female;  Sheikh  Husein,  Gallaland,  Septem- 
ber 30,  1894. 

Closely  allied  to  T.  trigonalis  Saussure^*  from  South  Africa,  but 
differing  in  the  shape  of  the  pronotum.  The  pronotum  of  trigonalis 
IS  described  as  having  ''  parte  antice  lata  ac  late  rotundata,  .... 
marig^nibus  baud  dentatus;"  while  in  the  epecimen  before  me  the 
pronotum  is  somewhat  produced  anteriorly,  the  margin  being  very 
narrowly  rounded. 

Size  medium.  Head  from  the  facial  aspect  about  equally  long 
and  broad;  ocdput  subtruncate;  eyes  subfusiform,  Hi  tie  attenuate 
superiorly.  Pronotum  about  two-thirds  as  broad  as  long,  cen- 
trally with  moderate  dilations,  the  borders  crenula-dentate ;  ante- 
rior secticm  diminishing  in  width,  the  margin  narrowly  rounded; 

^•Abkand.  Senckenb,  Nat.  Gesellsch.,  XXI,  p.  596. 
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posterior  section  slightly  constricted,  the  margin  truncate.  Ante- 
rior femora  stout  and  heavy,  the  inner  margin  spined  very  much 
as  in  L,  trigonalis,  the  apical  spines  being  alternately  lai*ge  and 
small,  except  the  two  terminal  spines  which  are  large  with  a 
diastema  between  them;  tibise  armed  with  seven  spines;  tarsus  with 
the  first  joint  (metatarsus)  about  equaling  the  other  four.  Median 
and  posterior  limbs  slender,  the  apical  spines  equaUy  visible  on 
each;  the  first  tarsal  joint  (metatarsus)  of  tbe  median  pair  slightly 
shorter  than  the  other  segments.  Abdomen  depressed,  with  a 
central  carinal  fold,  which  is  more  elevated  posteriorly  than  ante- 
riorly on  each  segment,  the  four  anterior  segments  having  the  pos- 
terior margin  centrally  emarginate,  while  the  others  have  the  same 
truncate.  Subgenital  plate  somewhat  produced,  broadly  rounded, 
with  minute  styles. 

General  color  dull  wood  brown,  irregularly  sprinkled  with 
blackish  spots.  The  occiput  bears  a  transverse  line  of  grayish, 
which  is  visibly  continued  to  a  greater  or  less  extent  upon  the  eyes. 
The  upper  surface  of  the  abdomen  is  tinged  with  yellowish,  while 
the  limbs  are  obscured  with  blackish  brown. 

Measuremenis. 

Length  of  body, 15.5    mm. 

Width  across  eyes, 3       mm. 

Length  of  pronotum, 3.25  mm. 

Width  of  pronotuii),      ,     ,     -     .     , 2/^^ 
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and  somewhat  constricted  posterior  to  the  dilation,  the  width  here 
being  but  half  that  of  the  latter;  the  collar  rather  acuminate,  the  an- 
terior angle  rather  narrowly  rounded,  the  posterior  margin  truncate, 
the  dilation  having  dentate  margins.  Tegmina  moderately  long,  not 
quite  reaching  the  tip  of  the  supraanal  plate ;  the  marginal  field 
coriaceous,  the  stigma  large  and  opaque,  the  discoidal  and  anal 
fields  semi-hyaline,  the  costal  margin  pectinate.  Anterior  coxse 
bearing  on  the  proximal  extremity  a  blunt  tooth-like  projection, 
the  inferior  margin  bearing  five  large  spines,  a  small  one  occupying 
each  diastema;  femora  rather  heavy,  the  external  margin  with 
four  spines,  fifteen  on  the  internal  with  some  of  the  apical  ones 
reduced  in  size  and  presenting  a  formula  which  would  give  for  the 
anterior  spines,  reading  posteriorly,  Iiili ;  tibiae  almost  half  as 
long  as  the  femora,  bearing  ten  spines  on  the  external  and  fifteen 
on  the  internal  margins.  Median  and  posterior  limbs  moderately 
slender;  the  tibise  much  lighter  and  more  slender  than  the  femora; 
the  first  tarsal  joint  (metatarsus)  very  much  elongate  and  equaling 
the  succeeding  segments.  Supraanal  plate  very  broad  and  shallow, 
the  margin  broadly  rounded.  Subgenital  plate  very  large,  the 
posterior  portion  deeply  folded  and  supplied  with  short,  thick, 
fleshy  styles. 

General  color  dull  ochre  yellow  tinged  with  dragon's  blood  red" 
on  the  posterior  border  of  each  abdominal  segment  and  on  the 
limbs,  the  median  and  posterior  tibise  being  little  suffused.  Head 
obscurely  suffused  with  olivaceous,  this  tint  being  especially  notice- 
able on  the  eyes,  clypeus  and  mandibles.  Tegmina  dilute  dragon's 
Wood  red,  palest  at  the  anal  border,  richest  around  the  stigma, 
which  is  cream  colored. 

Measurements. 

Length  nf  body, 50.5    mm. 

Width  of  head, 9.5    mm. 

Length  of  pronotum, 17.25  mm. 

Greatest  width  of  pronotum, 7       mm. 

Lea>t  width  of  pronotum, 3.75  ram. 

Length  of  tegmina, 26.5    mm. 

Greatest  width  of  tegmina, 10        mm. 

Length  of  anterior  femora, 16.5    mm. 


"  Hidgway's  Nomenclature  of  Colors, 
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Sphodromantis  biooulata  Burmeistcr. 

1838.   Sphodromantis  bioculata  Barmeister,  Handb.  d.  Eat.,  Bd.  II, 
Abth.  II,  Pt.  I,  p.  537. 

One  female  (immature) ;  Sheikh  Husein,  Gallaland,  October  8, 
1894. 

Mantis  sacra  Thunberg. 

1815.  Mantis  sacra  Thunberg,  M^ra.  Acad.  St.  Petersb.,  V,  p.,  289. 
One  male;  Sheikh  Husein,  Gallaland,  September  30,  1894. 

Hoplooorypha  bottegi  Saussure. 

1395.  Hoplocorypha  bottegi  Sauasure,  Ann.  Mas.  Civ.  Genova,  XXXV, 
p.  91. 

One  immature  specimen;  Aimola,  Gallaland,  March  16,  1895. 

Hoplooorypha  rapax  Bormans. 

1881.  Hoplocorypha  rapax  Barmans,  Ann.  Mas.  Civ.  Genova,  XVI,  p. 
211. 

One  immature  specimeiti;  near  the  Daro  Mountains,  between 
Ginea  and  Tulu,  Gallaland,  November  18,  1894. 

This  specimen  is  referred  here  with  some  little  doubt;  the  char- 
acter **  tibiis  tarsisque  posticis  nigro  multipilosus "  not  being  at 
all  appreciable. 

Miomantis  fenestrata  Fabricius. 

1781.  Mantis  fenestrata  Fabricins,  Speot.  Ins.,  I,  p.  349. 

One  female  (immature)  and  one  male;  Luku,  Gallaland,  Sep- 
tember 17  and  18,  1894. 
Miomantis  sp. 
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Size  large.  Head  viewed  faciaUj  much  broader  than  deep,  the 
oocipat  arcuate;  eyes  prominent;  clypeus  bearing  a  transverse 
ridge.  Pronotum  four  times  as  long  as  its  greatest  width;  the 
lateral  margins  dentate  anterior  to  the  dilation,  denticulate  poste- 
rior to  the  same;  anterior  margin  somewhat  produced,  rounded; 
posterior  margin  truncate,  the  angles  obliquely  trimmed;  median 
carina  visible  on  the  shaft,  replaced  by  a  sulcus  on  the  collar. 
Anteiior  coxse  with  the  lower  margin  dentate,  the  other  margins 
denticulate;  femora  rather  elongate,  five  spines  on  the  external 
margin,  fifteen  spines  anteriorly  and  eleven  to  twelve  denticules 
posteriorly  on  the  internal,  the  superior  margin  with  a  very  slight 
concavity;  tibise  with  nine  spines  on  the  external  margin  with  a 
basal  diastema,  fourteen  on  the  internal.  Median  and  posterior 
pair  of  limbs  very  slender  and  light;  tibise  with  the  internal  mar- 
gins spined;  metatarsus  of  the  posterior  limbs  very  much  longer 
than  the  other  tarsal  joints,  and  closely  spined  below.  Abdomen 
with  lateral  elongate  crescentic  convolutions.  Supraanal  plate 
elongate,  lanceolate,  the  apex  narrowly  rounded,  centrally  keeled, 
the  whole  shorter  than  the  anterior  coxse. 

General  color  wood  brown,"  sprinkled  and  finely  mottled  with 
umber,  the  ground  tint  being  purest  on  the  anterior  limbs.  Eyes 
walnut  brown,  mottled  with  blackish.  Anal  region  and  lower 
surface  of  abdomen  tinged  with  ochraceous. 


Comparaii 

ve  Measurements. 

$  media.      f  spinigera 
(from  .Schulthess). 

Length  of  body,            .     . 

.     .     .     107.5  mm.      113      mm. 

Length  of  pronotum,    .     . 

.     .     .        30.5    **          30        ** 

Greatest  width  of  pronotum. 

.     .     .     .         7        **            G.3    ** 

Length  of  supraanal  plate. 

.     .     .       12.5    **          20 

Length  of  anterior  coxa?,  . 

.     .     .       19.5    ** 

Length  of  anterior  femora. 

.     .     .       24       *' 

length  of  posterior  femora. 

.     .     .     .       35.75- 

Panaphendale  minor  Schulthess. 

1898.  Prtraiphendale    minor    Schulthess-Schindler,    Ann.    >Iup.    Civ. 
Geneva,  XXXIX,  p.  177. 

Two  females,  one   immature;  Sheikh  Husein  and  Tulu,  Galla- 
Uind,  September  29  and  November  22,  1894. 

*'  Kidgway's  Nomtnclature. 
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Oxyophthalma  graoila  Saussure. 

1861.  OxyophthahnuB  gracilis  Saussare,  Ann.  Soo.  £nt.  France  (4),  I, 
p.  470. 

One  male;  Bodele,  Tug  Terfa,  Somaliland,  August  20,  1894. 

As  far  as  it  i?  possible  to  judge  from  Saussure's  description  and 
figure,  this  specimen  is  identical  with  his  gracilis,  except  that  in  the 
tspecimen  before  me  the  eyes  are  not  so  mammillate  as  in  his  figure. 
Oxypila  annulata  Scrrille. 

1831.   Oxypila  annulata  Serville,  Rev.  Orthopt.,  p.  23. 

Four  specimens,    one   male,    three  females    (one    immature); 
Sheikh  Husein  (3)  and  Dabuli  (1),  Gallaland,  ^September  16  and 
October  6,  1894. 
Pseudooreobotra  amarsB  n.  sp. 

Type,  female;  headwaters  of  the  Burga  river,  near  Dagugi, 
country  of  the  Amara,  western  Gallaland,  April  24,  1895. 

This  species  is  related  to  P.  vxihlbergii  St&l  from  Zanzibar,  bat 
it  is  larger  and  differs  in  the  form  and  comparative  size  of  the 
prunotum. 

Size  rather  large.  Head  transverse;  the  vertex  prolonged  into 
a  shallowly  bifid  peduncle ;  ocelli  very  large  and  prominent;  dypeua 
and  labrum  carinate,  the  former  triangularly  produced  into  falcate 
extensions;  eyes  very  prominent,  bluntly  acuminate,  each  flanked 
on  the  posterior  margin  by  a  blunt  tubercle.  Pronotum  with  two 
lateral  and  one  posterior  prominent  rounded  lobes,  the  anterior 
margin  being  broadly  rounded;  the  central  section  heavily  bossed 
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genital  plate  broadly  roundedi  with  a  central  depression  and  a 
posterior  median  emargination. 

General  color  between  gamboge  yellow  and  lemon  yellow," 
strongest  on  the  head,  pronotum,  limbs  and  tegminal  rings.  Head 
with  the  superior  aspect  clouded  with  greenish ;  eyes  walnut  brown 
clouded  with  blackish,  palest  inferiorly.  Pronotum  with  the  pos- 
terior half  deeply  suffused  with  dull  greenish.  Tegmina  basally 
pale  pea-green  with  a  blotch  of  chromium  green,"  the  characteristic 
rings  surrounded  by  the  latter  tint,  the  rings  arranged  as  follows : 
a  central  black  spot,  a  moderately  broad  ring  of  chromium  green 
followed  by  a  bar  of  slightly  greater  width  of  modified  lemon 
yellow,  and  externally  a  narrow  blaV^k  ring.  Limbs  all  ringed 
with  narrow  bands  of  dull  emerald  green;  the  lower  surface  of 
each  of  the  anterior  femora  with  two  spots  of  orange. 

MecLSuretnents. 

Total  length, 33.      mm. 

Width  of  head, 6 

Length  of  pronotum 6.75    *' 

Greatest  width  of  pronotum, 9         ** 

LengUi  of  elytra, 32.5      '* 

Greatest  width  of  elytra, 7.5      " 

Length  of  anterior  femora, 10.5      ** 

Length  of  posterior  femora, 8.25    '' 

PMudoharpaz  viresceiiB  (Scrvillc). 

1839.   CreobroUr  virescens  Serville,  Orthoptcres,  p.  162,  PI.  3,  fig.  7. 

Four  specimens,  one  male,  three  immature  females;  Sheikh 
Husein,  Gallaland,  September  28  and  30,  October  9  and  10, 
1894. 

The  male  has  a  broad  dorsal  median  strij^e  of  black  on  the  pro- 
notum. 
Pop*  nndata  (Fabriciiw). 

1703.   Mantis  undata  Fabricius,  Eot.  Syst.,  II,  p.  19. 

Three  specimens,  two  males  (one  immature,  one  larval),  one 
female;  Sheikh  Husein,  Gallaland,  and  near  Tug  Lomo,  between 
Milrail  and  Bodele,  Somaliland/"  August  12,  September  30  and 
October  10,  1894. 

The  males  have  the  supraanal  plate  apically  truncate,  while  that 
portion  of  the  female  is  much  more  acuminate. 

**.  **  Ridgwaj's  Nomenclature. 

» •  The  data  with  this  specimen  reads  "Smith  River,  VIII 12,  94."  Smith 
RiTer  oaoDOt  be  found  oo  any  of  Dr.  Smiths  charts,  and  the  locality  above 
8  thti  of  the  date. 
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Empata  egeaa  Charpentler. 

1841.  Empusa  egcna  CharpeDtier,  Germar's  Zeitochr.,  Ill,  p.  297. 
One  larval  female;  Laga,  Gallalaad,  November  29,  1894. 

Idolomorpha  dentifroiiB  Saussure. 

1895.  TdolomorpJia  dentifron$  Sanesare,  Grandidier's  Hist,  de  Mada- 
gascar, Orthopteres,  Pt.  J,  p.  244. 

One  female  ;  Daro  Mountains,  between  Ginea  and  Tulu,  Gal- 

laland,  November  19,  1894. 

Blepharis  oomuta  Schiilthess. 

1895.  Blepharis  cornuta  SchnltheasRechberg,  Zoolog.  Jahrfo.,  Sjsl. 
Abth.,  VIII,  p.  72. 

Two  immature  females;  vicinity  of  Laga,  Gallaland,  November 
28  aud  30,  1894. 

The  two  specimens  before  me  differ  somewhat  from  the  figure  of 

cormUa,  the  anterior  tibiie  being  longer  than  those  figured,  though 

this  may  be  due  to  foreshortening  in  the  figure.     On  the  whole 

the  variations  amount  to  so  little  that  there  is  no  doubt  as  to  their 

identity. 

Family  PHASMIDJE. 

Palophus  reyi  (Grandidier). 

18G9.   TscJinopoda  reyi  GraDdidier,  Revue  et  Magasin  de  Zool.   (3), 
XXI,  p.  292. 

One  female;  no  data. 

Total  length, 202  mm. 

Length  of  tegmina, 25    ** 

Length  of  wings, 67    ** 
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THE  IDEHTITT  OF  THE  OOBDIACEAH  SPECIES,  CHOBDODES  MOAOAHI 
AHD  C.  PUEBILIS. 

BY  THOMAS  H.  MONTGOMERY,  JR.,  PH.D. 

In  a  preceding  contribution^  I  described  as  new  and  distinct 
species  Chordodes  morgani  and  C,  puerilis,  the  former  based  on 
two  females,  the  latter  on  two  males.  The  differences  in  the  sculp- 
toration  of  the  surface  of  the  cuticle  seemed  then  to  justify  the 
separation  of  these  two  species.  In  a  later  paper'  I  stated  that 
"  Chordodes  puerilU  and  C.  morgani  may  eventually  be  found  to 
be  the  two  sexes  of  the  same  species;"  and  the  truth  of  this  sup- 
position is  now  confirmed.  C  puerilis  thus  becomes  a  synonym  of 
C.  morgani^  since  the  latter  was  first  described  in  the  original  paper. 

Material  consisting  of  seven  females  and  five  males,  all  collected 
together  at  the  same  time  (July  27,  1899),  on  the  shore  of  South 
Bass  Island,  in  the  western  end  of  Lake  Erie,  in  the  explorations 
of  the  Great  Lakes  conducted  by  the  U.  S.  Fish  Commission,  were 
very  kindly  sent  to  me  for  identification  by  Prof.  Jacob  E.  Reig- 
hanl;  and  I  am  indebted  to  him  and  to  Mr.  George  M.  Bowers, 
Fish  Commissioner,  for  permission  to  publish  my  conclusions.  An 
examination  on  cross  sections  of  the  cuticle  of  a  number  of  these 
specimeus  shows  very  considerable  variation,  but  variation  with 
intergradation;  and  shows  also  that  there  is  more  or  less  of  a  sex- 
ual <lifference  in  the  form  of  the  papillie  of  the  cuticle.  In  each 
individual  the  cuticle  of  the  middle  region  of  the  body  was  ex- 
amine<l. 

In  the  following  description  the  original  specimens,  as  well  as 
the  new  material,  shall  be  described  together.  In  my  first  paper 
the  form  of  the  body  was  described,  and  there  is  nothing  new  to 
l)e  added  to  that  account. 


*  •*  The  Gordiaoea  of  Certain  American  Collections,  with  Particular  Refer- 
ence to  the  North  Amerktan  Fauna,"  Bull  Mas.  Oomp.  Zool.,  Harvard 
College,  Vol.  32,  No.  3,  1898. 

**•  Synopses  of  North  American  Invertebrates.  II,  Ciordiacea  (Hair 
Worm§)/»  Anurican  Naturalist,  Vol.  33,  No.  392,  1899. 

19 
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Size  and  Color, — The  largest  female  (the  type  of  C  nwrgani) 
measures  222  mm.  in  length,  the  largest  male  220  mm.,  the 
smallest  individual  seen  (male,  co-type  of  V.  puerilis)  64  mm. 
The  color  varies  from  a  dull  chocolate  brown  to  a  light  buff  brown, 
averaging  darker  in  the  males;  the  head  end  is  always  white. 

Cuticle, — Cross  sections  of  the  cuticle  examined  with  high 
powers  show  the  following  kinds  of  prominences: 

1.  Low  papillae  of  irregular  outline,  rarely  higher  than  broad, 
which  bear  no  spines.  These  are  shown  in  Plate  XI,  figs.  1-3,  9. 
In  general  they  ai*e,  next  to  the  following  kind,  the  most  numer- 
ous, and  are  generally  the  smallest. 

2.  The  most  numerous  are  small  papillae,  rounded  or  more 
frequently  conical  on  outline,  each  of  which  bears  a  delicate,  stiff 
spine  of  nearly  its  own  height  These  are  shown  in  Plate  XI,  figs. 
1-3,  5-11.  Generally  they  are  rather  evenly  distributed  between 
the  larger  papillae,  but  in  one  female  (fig.  7)  considerable  portions 
of  the  cuticle  show  them  arranged  in  close  patches,  without  papiU« 
in  thcf  spaces  intervening.  In  none  of  the  males  was  such  an 
arrangement  found. 

3.  Large  papillae,  considerably  higher  and  broader  than  the  pre- 
ceding, shown  in  Plate  XI,  figs.  1,  3,  5,  6,  10,  11.  In  the  small- 
est female  (length  125  mm.)  these  were  entirely  absent.  Their 
crowns  are  generally  flattened  or  rounded,  and  bear  each  a  circlet 
of  short,  stiff,  delicate  spines,  few  and  variable  in  number;  in  the 
lareest  female,  the  tvpe  of   C  morqanit  %*  11,  most  of  the  papilla' 
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considerable  distances  apart.     Such  processes  are  found  in  most 
species  of  the  genus. 

5.  Papillae,  each  of  which  bears  a  thick,  more  or  less  curved, 
conical  spine,  refractive  and  homogeneous  in  appearance  (Plate 
XI,  figs.  2,  4,  11).  These  are  the  least  numerous.  I  did  not  find 
them  in  the  specimens  from  Lake  Erie,  but  they  are  present  in  the 
types  and  co-types  of  morgani  and  puerilU  (I  had  overlooked 
them  at  the  time  of  my  former  description).  The  size  and  form 
of  the  spines  is  variable. 

Surface  views  of  the  cuticle  were  given  in  my  preceding  paper. 
In  the  males  the  large  papillse  (the  third  kind)  always  appear 
darker  and  larger  than  the  other  papillae;  they  may  be  arranged 
close  together  or,  when  less  numerous,  show  the  tendency  to  form 
large,  irregular  groups.  In  the  largest  females  the  cuticle  on 
surface  view  is  like  that  of  the  males,  except  that  the  third  kind 
of  papillae  are  less  numerous;  in  females  which  lack  the  third  kind 
of  papillae,  the  darker  disks  on  the  surface  of  the  cuticle  represent 
patches  of  papiDae  of  the  second  kind. 

DiagnMiic  Charaders. — The  sculpturation  of  the  cuticle  is  so 
variable  that  it  is  difficult  to  give  a  sharp  diagnosis.  But  the 
r^ular  occurrence  of  papillae  (the  second  kind)  of  more  or  less 
conical  form,  each  bearing  a  short  delicate  spine;  the  quite  gen- 
eral occurrence  of  higher  papillse  (the  third  kind),  each  generally 
with  a  circlet  of  a  few  similar  spines,  aud  the  occasional  occurrence 
of  papilla*  bearing  each  a  thick  conical  spine,  seem  to  distinguish 
C  morgani  from  any  hithero  described  species  of  the  genus.  But 
the  degree  of  variation  in  this  form,  individual  and  sexual,  shows 
how  necessary  it  is  to  examine  large  series  of  individuals  in 
separating  the  species  of  the  Gordiacea ;  an  individual  variation 
about  as  great  is  found  in  C.  occidenUdis  Moutg.,  as  has  been 
^hown  by  rae  in  a  preceding  paper. ^ 

All  the  specimens  seen  by  me  of  Chordode-'*  morgani  were  from 
the  United  States  of  America,  from  the  following  localities:  Lake 
Erie,  Maryland,  Iowa  and  Pennsylvania;  thus  it  would  seem  to  be 
a  species  of  the  eastern  portion  of  North  America. 


*  Proc.  Califoruiii  Acad.  Sciences,  Third  Series.  Vol.  I,  No.  9,  1898. 
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EXPLANATION  OF  PLATE  XL 

All  the  fignres  represent  portions  of  transverse  sections  of  the  cuticle,  ex- 
cept fig.  4,  which  represents  a  single  papilla ;  all  were  drawn  with  the 
camera  Incida  at  the  height  of  the  mioroeoope  stage  with  a  Zeiss  microscope, 
length  of  tube  100  mm.,  ocular  4,  homogeneous  immersion  objective  ^th. 

Figs.  1,  2. — Male  (co-type  of  (/.  puerilism  length  64  mm.). 

Figs.  3,  4. — Male  (type  of  C.  puerilis,  length  228  mm.). 

Fig.  5.— Male  (length  150  mm.). 

Fig.  6.— Male  (length  220  mm.). 

Fig.  7. — Female  (length  127  mm.). 

Figs.  8,  9.— Female  (length  190  mm.). 

Fig.  10.— Female  (length  180  mm.). 

Fig.  11. — Female  (type  of  C,  morgani,  length  220  mm.). 


1901.]  NATURAX  SCIENCES  OF  PHILADELPHIA.  298 

DS8CBIPTI0V  OF  A  HEW  HSMIBAMPHIB. 
BY   HENRY  W.    FOWLER. 

The  specimen  described  below  was  found  among^  a  miscellaneous 
collection  of  small  and  young  fishes  presented  to  the  Academy  of 
Natural  Sciences  of  Philadelphia  many  years  ago  by  Dr.  William 
H.  Jones,  of  the  United  States  Navy. 

I  propose  a  new  genus  and  species  for  this  specimen  after  a 
comparison  with  equally  small  examples,  some  smaller,  of  Hypo- 
rhamphxM  and  Hemiramphiis,  These  seem  to  differ  but  little 
from  the  adults,  and  that  principally  in  the  shorter  beak,  which 
is  absent  altogether  in  some.  Perhaps  a  comparison  of  the  adults 
and  young  of  the  other  members  of  the  HemiramphidcR  may 
result  in  still  greater  differences. 

The  specimen  in  question  is  strikingly  like  Fodiator  acutus 
(Cuvier  and  Valenciennes),  which  it  resembles  in  many  respects, 
though  differing  altogether  in  having  a  beak  one  and  a  half  times 
the  length  of  the  head.  The  young  of  all  the  ExoccetidcR  exam- 
ined do  not  differ  materially  from  the  adults,  and  it  seems  hardly 
likely  that  a  beak  as  long  as  the  present  specimen  possesses  is 
developed  in  the  young  of  Fodiator.  Undoubtedly  we  have  in 
this  specimen  an  annectant  form  between  Euleptorhamj)hm  among 
the  Hemiramphidce  and  Fodiator  among  the  Exocoetidce. 

H£MI£XOC(ETTJS  gen.  nov. 

Body  moderately  elongate,  compressed  and  covered  with  rather 
large  deciduous  scales.  The  sides  of  the  body  are  more  or  lees 
roundeil  and  not  es|)ecially  flattened  or  compressed.  The  dorsal 
and  ventral  lines  are  more  or  lees  parallel.  The  upper  jaw  is  very 
short,  and  the  lower  jaw  is  produced  into  a  long,  pointed,  slender 


l)eak,  at  least  one  and  a  half  times  as  long  as  the  head.  Teeth 
minute.  Head  large  and  the  eye  is  also  largij.  No  finlets.  Cau- 
dal forked  and  the  lower  lobe  much  the  longest  and  strongest. 
D.  and  A.  more  or  less  similar,  and  the  origin  of  the  former  in 
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advance  of  the  latter.  P.  very  loDg,  reaching  the  origin  of  the 
D.  V.  very  long,  reaching  half-way  in  the  space  between  their 
own  origins  and  the  base  of  the  caudal. 

HemiexoocBtm  eaiidiin«oiiUtns  sp.  dot. 

No.   7,508.      Type.     Taken  in  lat.   23^  N.  long.    106^   W. 
(Mazatlan,  Mexico).     Dr.  William  H.  Jones. 

The  form  of  the  body  is  somewhat  elongate,  moderately  com- 
pressed, with  the  sides  more  or  less  rounded,  and  with  the  dorsal 
and  ventral  profile  lines  equally  convex.  The  greatest  depth  of 
the  body  is  nearly  median,  and  it  is  contained  in  the  total  length 
(exclusive  of  the  beak  and  the  caudal)  about  six  times.  The 
head  is  large  and  compressed,  not  veiy  broad  above,  and  contained 
in  the  body  (as  measured  before)  about  four  times.  The  eye  is 
large  and  superior,  and  it  is  contained  in  the  head  (exclusive  of 
the  beak)  about  three  times.  The  eye  is  also  greater  than  the 
interorbital  space.  The  mouth  is  small  and  superior,  and  fur- 
nished with  minute  teetL  Opercles  large.  The  origin  of  the  P. 
is  superior,  level  with  the  upper  part  of  the  eye,  and  near  the 
branchial  aperture.  Branchial  apertures  large.  The  P.  are 
exceedingly  large  and  long,  reaching  at  least  to  the  origin  of  the 
D.,  and  thus  for  about  half  the  length  of  the  V.  The  origin  of 
the  V.  is  nearer  the  branchial  aperture  than  the  base  of  the  caudal, 
and  the  fins  reach  posteriorly  for  at  least  half  the  distance  between 
their  own  bases  and  the  base  of  the  caudal.     The  origin  of  the 
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A  8TUDT  OF  THE  OENUS  CEVTUBIO. 
BY  JAMES  A.  G.  REHN. 

A  recent  study  of  the  Bats  in  the  collection  of  the  Academy 
revealed  the  fact  that  three  alcoholic  specimens  of  the  curious 
genufl  Centurio  were  preserved  therein.  As  comparatively  little 
material  of  the  genus  had  ever  been  examined,  I  secured,  through 
Mr.  Gerrit  S.  Miller,  Jr.,  a  loan  of  the  three  representatives  con- 
tained in  the  collection  of  the  United  States  National  Museum. 
The  acquisition  of  these  specimens  considerably  enlarged  the  series 
for  examination  so  that  it  numbered  five  alcoholic  specimens,  one 
akin  and  one  odd  skull. 

With  this  series,  probably  the  largest  ever  gathered  together,  I 
have  made  some  notes  and  observations,  the  results  of  which  have 
induced  me  to  publish  a  summary  of  our  knowledge  of  the  genus. 

Record  oj  Specimens. — The  first  specimen  of  Centurio  known  to 
naturalists  was  collected  on  the  cruise  of  H.  M.  S.  **  Sulphur," 
and  was  examined  by  Dr.  Gray,  of  the  British  Museum,  who 
described  the  genus  and  applied  the  specific  name  senex  to  the 
specimen.*  The  locality  was  stated  to  be  Amboyna,  but  later* 
Gray  seemed  doubtful  of  this,  as  he  says:  **  Captain  Sir  Edward 
Belcher  informed  me  this  bat  was  found  in  Amboyna,  but  Mr. 
Hinds  (surgeon  of  the  expedition)  does  not  appear  to  be  so  confi- 
dent on  the  subject,  and  rather  suspects  it  came  from  South 
America.  It  was  taken  from  a  bottle  containing  animals  from 
Ixjth  countries." 

In  1854  Lichtenstein  and  Peters  described  a  specimen  supposed 
to  l)e  from  Cuba  as  C.  flavofjulariSy^  but  later  Alston*  informs  us 
Dr.  Peters  had  written  him  that  the  locality  was  erroneous. 

Saufsure  was  the  next  author  to  inform  us  further  regarding  this 
genus,  a  specimen  from  '*  les  regions  chaudes  du  Mexique  "  being 
described  by  him  as  C  mexicanus,* 

The  aajuisition  by  the  Smithsonian  Institution  of  a  specimen 

'  Ann.  and  Mag.  Nat.  Hist,  X.  p.  259.     1842. 

"  Voyage  of  th^  "  Sulp?tur/*  Mamm.,  p.  20.     1844. 

*  Mondtnb.  K.  Preust.  Akad.  Winsensch.,  Berlin,  p.  335.     1854. 

*  Biol.  Cent.  Aiaer.^  Mamm.,  p.  51.     1879. 

*  litv,  €t  Mag.  de  Zool.,  2e  wr.,  XII,  p.  381.     1861. 
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from  Mi  radar,   Mexico,  with  the  throat  folds  grt»ilj 
eaa^  Br.  Harrison  Allen  to  describe  ihe  sufig^nus  THeh 
and  the  species  memurtriit  wliich  he  placed  I  herein.*     A< 
of    C.    mexkunm   from   the   iame  locality  accoiDpanied  tbd  I 
described.     Alston  mentions^  that  Dr.   Peteis  had   informed 
that  the  Berlin  ^luseum  posaeseed  a  specimen  of  C  memurtrU  m  < 
well  m  one  of   C  ^etiex. 

Tlie  only  remaining  published  record  of  speciuieoA  of  this  gtnii 
is  that  of  one  female  from  Cerro  de  los  Pajero®*  Las  Vega^,  Vifi 
Cruz,  Mexico,  which  was  described  by  Mr*  Henry  L,  Wari  ii  • 
new  species,  Cefitnrio  minor,* 

Gmeml  RehiUam, — A  very  superficial  examination  of  a  ijKd* 
men  of  Centurio  reveals  the  gap  which  exists  between  it  and  it 
otlier  genera  of  tlie  subfajuily  iu  which  it  has  previously 
placed.  Of  the  geneni  of  the  Stenodennaiinnf.  I  have  exa 
all  but  two,  i.e.,  Amdrkla  and  EHaphylla,  and  the  remlting  bfG 
is  that  Centurw  should  stand  apart*  The  singular  facial  -structunf, 
throat  folds,  absence  of  true  nose-leaf,  and  peculiar  caninoi  »11 
present  an  individuality  not  shared  by  the  other  genera. 

Accordingly  I  proixjse  to  sefiarate  Centuria  as  a  new  suhfamilji 
the  difierontial  charactei^  of  which  would  be  as  follows: 


STEKODERHATl^f^. 

Roitral  fiortion  of  skull  not  ver)' 
broad  (except  in  Spimrontfc- 
teru  and  probably  Amdrida)* 

Upper  canities  without  anterior 
ba«al  concavity. 

Face  with  distinct  nose-leaf, 
and  without  distinct  cutaneous 
facial  ornaments  (except  iu 
Sp  kceron^fderiH  \ . 

Upper  lip  not  einargiuate* 
Ears  without  additional  lobe  ou 

the  iutermd  murgiu. 
Throat  without  trans verte  folds 

of  skin. 


cEKTrRioxrsf^ 
Rostral   |iortioo    of   a^illl  w«? 

'       broad. 

Upi>er    canines    with     anteite 

basal  coo  cavity. 
'  Face  without  dislinct  tLO&e-lial 

and   with  distioct    euta 

facial  omamenti  (noitrili  i 

opening  directly  npon  th^mu*^ 

faee). 
Upper  lip  centrally  emar^ii 
Ears  with  additional  lobe  on  th 

internal  margin. 
Throat  with  tmnvreTie  fotdi  of 

skin. 


*PriK.  A<^ad,  Mai,  Sci.  PhiUi,,  pp.  a>&*3»Jl-     189L 
'  Biol.  Crnt.  A m cr, ,  3fa mm.,  p,  5*2      1  S7t* . 
•Amtr.  Natur.,  XXV.,  p.  730,     August,  iMK 
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The  Centurionina  have  no  cloee  affinity  with  the  other  divisions 
of  Uie  PhyUosUmaUdiB^  for  while  some  of  the  above  characters  are 
shared  hj  the  Marmoopinoe,  the  absence  of  enlarged  cutaneous 
plates  on  the  lower  lip  immediately  shows  the  distinctness  of  the 
aabfamilies.  The  genetic  relations  are  undoubtedly  with  the 
SUnodermaHncB,  but  to  which  portion  of  it  seems  doubtful,  though 
Sphctraw^ris  is  possibly  the  closest  related  of  any. 

OXNTTTBIO  Gray. 

1842.  CentuHo  Gray,  Ann.  and  Mag.  Nat.  Hist.,  X,  p.  259.    Type, 

Centurio  sentx  Qnj, 
1861.    Triehoeoryei  H.  Allen,   Proo.  Acad.  Nat.  Sci.  Phila.,  p.  359. 

Type,  Centurio  memurtrii  H.  Allen  (=Centurio  senex  Gray). 

Oenerie  Characters. — The  same  as  those  of  the  subfamily  of 
which  it  is  the  only  genus.     Dentition  i.  ^~^,  c.  -J,  p.  |;|,  m.  '~^. 

The  characters  used  by  most  of  the  describers  of  these  species 
were  color  and  the  form  of  the  upper  incisors. 

The  color  differences  are  slight  and  can  readily  be  accounted  for 
by  the  diflerenoe  of  time  of  immersion  in  alcohol.  The  upper 
indsoiB  also  appear  to  be  both  two  and  three  lobate,  beside 
bluntly  conic. 

Ctatario  mmz  Gray. 

1842.  Centurio  $enex  Gray,  Ann.  and  Mag.  Nat  Hist.,  X,  pp.  259-200 
(**  Amboyna,''  very  probably  some  point  on  the  west  coast  of  Mexico 
or  Central  America) . 

1844.  Centurio  senex  Gray,  Voyage  of  the  Sulphur,  Mammalia,  pp. 
26,  27,  PI.  VIII. 

1878.  Centurio  senex  Dol)8on,  Catal.  Chirop.  Brit.  Mus.,  pp.  543-545 
PI.  XXX,  fig.  6. 

1879.  Centurio  senex  Alston,  Biol.  Cent.  Amer.,  Mammalia,  p.  51. 

1854.  Centurio  flavogularis  Lichtenstein  and  Peters,  Monatsber.  K, 
Preuaa.  Akad.  Wisaensch.,  Berlin,  p.  335  ("Cuba"). 

1855.  Centurio  flavoffularis  Lichtenstein  and  l*eters,  Abbandb.  K 
Akad.  Wissenach.,  Berlin  (ia54),  pp.  87-89,  taf.  I. 

1860.   Centurio  mexicanus  Saussure,  Revue  et  Mag.  d.  Zool.,  2e  ser. 

XII,  pp.  381-383  (warm  region  of  Mexico). 
1881.   Centurio  memurtrii  H.  Allen,  Proc.  Acad.  Nat.  Sci.  Phila.,  pp. 

360-361  (Mirador,  Vera  Cruz,  Mexico). 
1879.  Centurio  memurtrii  Alston,  Biol.  Cent.  Amer.,  Mammalia,  p. 

51,  PI.  Ill,  fig.  8. 
1891.   Centurio  minor  Wani,  American  Naturalist,  XXV,  pp.  730-753, 

fig.  (Cerro  de  los  Pajeros,  Las  Vegas,  Vera  Cruz,  Mexico). 

T\fpe  Locality. — Erroneously  given  as  *'Amboyua'*  (East 
Indies).  As  Gray  afterward  believed,  it  in  all  probability  came 
from  Araerica,  and  a  comparison  of  the  route  of  the  **  Sulphur'* 
(on  the  voyage  of  which  the  specimen  was  collected)   with  the 
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present  distribution  of  the  species  shows  that  the  specinien  was 
evidently  collected  on  the  west  coast  of  Mexico  or  Central  Amer- 
ica, at  some  one  of  the  points  visited  between  San  Bias  and 
Panama. 

Distribution. — The  only  accurate  records  for  the  occurrence  of 
this  species  give  us  little  information  as  to  its  exact  distribution. 
Aside  from  Mirador  and  Cerro  de  los  Pajeros,  Vera  Cruz,  Mexico, 
the  only  other  accurate  captures  are  from  Guatemala*  and  Cartago, 
Costa  Rica ;  U.  S.  Nat.  Mus.,  No.  mil 

It  has  been  recorded  from  **  les  rdgions  chaudes  du  Mexique" 
by  Saussure,  and  erroneously  from  Cuba  by  Lichteustein  and 
Peters.  The  whole  data  shows  the  species  to  range  from  south- 
central  Mexico  (Cerro  de  los  Pajeros)  to  Costa  Rica  (Cartage), 
probably  within  zonal  limits,  but  as  to  this  we  know  little,  for 
while  both  of  the  localities  in  the  State  of  Vera  Cruz  are  well 
elevated  (above  6,000  feet),  Cartago  lies  in  a  valley  between  moder- 
ately high  ranges  of  mountains,  and  Saussure's  specimen  was  stated 
to  have  come  from  the  warm  section  of  Mexico. 

General  Characters, — Those  of  the  genus  and  subfamily  of 
which  it  is  the  only  representative. 

Head, — ^Short,  broad  and  deep;  the  upper  lip  emarginate, ' the 
lower  jaw  extending  beyond  the  upper,  both  with  the  margin 
beaded.  Face  with  a  median  depression  between  the  eyes,  this 
being  flanked  by  a  fold  of  skin  with  a  sinuate  border,  superior  to 
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the  anterior  fold  bears  a  central  thickening  which  is  enlarged  and 
extends  back  toward  the  second  fold  which  bears  a  central  glandu- 
lar structure,  the  third  fold  having  a  fold  of  skin  of  very  consid- 
erable lateral  extent,  the  whole  when  pulled  forward  covering  the 
lower  part  of  the  face  as  a  mask;  the  female  presenting  rudimen- 
tary folds  on  much  the  same  pattern.  Ears  not  exceeding  the 
muzzle  and  bearing  a  large,  rather  elongate,  apically  rounded  lobe 
on  the  internal  margin;  tragus  moderately  long,  the  external  mar- 
gin bearing  several  lobules,  those  near  the  apex  usually  little 
developed. 

Limbs. — Forearm  of  moderate  length,  the  thumb  compressed, 
the  third  finger  moderately  long.  Tibia  and  foot  rather  weak. 
Calcaneum  short. 

Membranes  and  Fur. — Membranes  moderately  tough;  the  inter- 
space between  the  fourth  and  fifth  digits  and  the  digital  area  of 
the  mesopatagium  transversely  gathered,  the  tension  bars  being 
corded.  Uropatagium  reaching  beyond  the  middle  of  the  femora, 
the  margin  haired.  The  fur  extends  upon  the  wing  membrane  to 
a  line  drawn  between  the  elbow  and  knee. 

Color. — General  color  above  between  drab  and  broccoli  brown 
(Ridgway's  Nomenclature,  P).  Ill),  tending  toward  isabelline  in 
some  alcoholic  specimens  and  mummy  brown  (PI.  Ill)  in  others; 
below  isabelline.  Membrane  rather  pale  mars  brown  (PI.  Ill), 
the  interspace  between  the  second  and  third  digits,  the  gathered 
portions  of  the  mesopatagium  and  of  the  interspace  between  the 
fourth  and  fifth  digits  semi-transparent. 

Skull. — The  skull  is  short  and  deep,  with  the  rostral  portion 
very  broad  and  steeply  descending.  Zygoma  flaring.  Palate 
short,  twice  as  broad  as  long,  the  cleft  being  acute-angulate  ante- 
riorly. Auditory  bullae  flattened  and  not  very  conspicuous.  The 
figure  given  by  Peters  (/.c. )  is  excellent  and  will  show  many 
points  liard  to  bring  out  in  a  description. 

Teeth. — Upper  incisors  small,  the  central  pair  largest  though 
little  exceeding  the  others  in  vertical  extent;  apex  bluntly  conic, 
bifid  or  trifid;  upper  canines  robust,  with  an  anterior  basal  con- 
cavity; upper  premolars  very  unequal  in  size,  the  first  half  the 
size  of  the  second  which  bears  several  lobules  on  the  posterior 
margin ;  upper  molars  twice  as  broad  as  long,  the  crowns  rather 
flat  with  three  principal  cusps,  the  anterior  one  larger,  the  external 
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margin  of  each  bearing  one  prominent  anterior  lobe  and  several 
posterior  to  this,  the  last  one  of  which  is  considerably  developed 
in  the  first  molar.  Lower  incisors  small,  uniform,  bifid;  lower 
canines  hastate,  with  an  external  basal  shoulder;  lower  premolars 
unequal,  the  first  a  simple  cone,  the  second  larger,  with  a  posterior 
shoulder;  lower  molars  low,  the  anterior  somewhat  larger  than  the 
posterior,  the  latter  ranging  from  subquadrate  to  subtriangulate  in 
section,  each  bearing  two  low  angulate  cusps. 

Remarks. — It  is  evident  that  the  species  presents  some  diversity 
in  size  and  probably  some  in  color,  but  it  is  quite  as  evident  that 
such  variation  is  individual  or  sexual  (the  males  being  on  an  aver- 
age slightly  larger  than  the  female),  and  cannot  be  separated  into 
geographic  forms.  The  single  specimen  from  Costa  Rica  cannot 
be  separated  from  specimens  from  Vera  Cruz,  Mexico,  and  the  five 
specimens  (three  males,  two  females)  from  Mirador  present  con- 
siderable variation  among  themselves. 

The  species  described  by  Lichtenstein  and  Peters  ( C  flavogu- 
laris)  and  Saussure  (  C.  niexicanus)  can  readily  be  placed  as  syno- 
nyms of  C.  senexy  Peters  afterward  admitting  such  to  be  the  case 
with  C,  fiavogularis ;  and  Saussure' s  C  mexicanus  can  be  matched 
with  specimens  of  aenex,  the  difference  in  color  being  very  likely 
due  to  the  length  of  immersion  in  the  preserving  fluid.  The  species 
C.  mcmurtrii  H.  Allen  was  based  on  the  adult  male,^^  the  folds 
being  in  all  probability  secondary  sexual  characters. 

A  close  examination  of  the  description  of  C  minor  Ward  shows 
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U.  S.  N.  M.,  iHH,  ale,  Mirador,  V.  C,  Mex.  d.  Coll. 
Dr.  C.  Sartoiius. 

A.  N.  S.,  1,788,  ale,  Mirador,  V.  C,  Mex.  c?.  Coll.  Dr. 
C.  Sartorius. 

A.  N.  a,  1,787,  ale.  Mirador,  V.  C,  Mex.  ?.  Coll  Dr. 
C.  Sartorius. 

A.  N.  S.,  5,500,  ale,  xMirador.  V.  C,  Mex.  ?.  Coll.  Dr. 
C.  Sartorius. 

A.  N.  S.,  5,063,  skull.     Pres.  Dr.  Harrison  Allen. 

U.  S.  N.  M,  iHH,  skin,  Cartago,  Costa  Rica.  c?.  Decem- 
ber, 1877.     Coll.  C.  Cervantez.     Pres.  J.  C.  Zeledon. 
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THE  LDCIT8  OF  YABIATIOK  IH  PLANTS. 
BY  JOHN  W.  HARSHBEROER,  PH.D. 

One  of  the  most  important  questions  on  which  the  work  of  the 
biologist  should  be  brought  to  bear  is  the  problem  of  species.  We 
see  all  living  nature — animals  and  plants — divided  into  groups 
which  are  denominated  species.  These  groups  are  often  clearly 
and  sharply  defined,  and,  on  the  other  hand,  often  very 
irregularly  characterized.  What  are  the  causes  which  have 
brought  this  about  ?  What  are  the  facts  underlying  the  phe- 
nomenon of  species  ?  Two  difficulties  are  presented  to  the  earnest 
student  who  attempts  to  formulate  an  answer  to  the  above-men- 
tioned questions.  The  well-known  reasoning  starts  from  the  fact 
that  more  animals  or  plants  are  bom  than  can  survive;  some  must 
therefore  perish  and  leave  no  descendants,  and  only  those  persist 
which  have  structures  and  aptitudes  that  fit  those  organisms  pos- 
sewDg  them  to  bear  their  part  in  the  struggle  for  existence.  On 
the  whole,  we  find  that  the  fittest  will  survive  and  breed. 

The  first  difficulty  which  presents  itself  is  one  which  hangs  on 
the  magnitude  of  the  variations  by  which  new  forms  arise.  What 
are  the  limits  of  variation  ?  The  older  books  on  evolution  consider 
that  the  variations  by  which  new  species  aripe  are  at  first  small. 
But  if  they  are  small,  how  can  they  be  sufficiently  useful  to  give 
to  those  organisms  possessing  them  an  advantage  in  the  struggle  for 
existence  ?     This  is  the  difficulty  of  small  or  initial  variations. 

The  second  difficulty  is  one  known  as  that  of  the  swamping  effect 
of  intercrossing.  Granting  that  variations  do  occur,  how  can  they 
be  perpetuated  ?  For  if  the  varying  individuals  breed  with  each 
other,  will  not  these  variations  be  obliterated  ? 

The  following  statistical  study  was  undertaken  with  the  purpose 
of  answering  the  first  question,  viz. :  By  what  steps — by  what 
integral  changes,  of  what  size— did  the  new  form  come  into  exist- 
ence f  At  the  International  Botanical  Congress,  held  in  Paris  in 
1900,  M.  Angel  Gallardo  spoke  highly  of  the  employment  of  the 
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statistical  method  in  the  study  of  variatioD/  and  it  appears  to  the 
writer  that  this  method  is  the  only  accurate  and  scientific  one  that 
can  be  employed.  Several  plants,  therefore,  were  chosen,  because 
of  their  easy  procurement,  and  measurements  were  made  of  their 
several  parts  and  these  measurements  tabulated.  Several  striking 
facts  were  brought  out  during  the  course  of  the  statistical  inquiry, 
and  these  are  referred  to  in  their  proper  place  throughout  the 
paper. 

The  following  common  plants  were  chosen  for  a  somewhat 
detailed  measurement  of  the  parts  mentioned,  viz. :  Fruits  of  the 
May  apple  (Podophyllum  peltatwn),  leaves  of  the  tulip  poplar 
(Liriodendron  iulipifera),  leaves  of  the  Japanese  ivy  {Ampehpiit 
Veitehii),  fruits  of  white  oak  (Quercits  alha)^  fruits  of  the  swamp 
chestnut  oak  {Quercm  primis  palusiris),  leaves  of  the  moon-«eed 
(Metiispermum  catiaderue),  entire  plants  of  Indian  turnip  {Ari- 
aasma  triphyllum)^  leaves  of  bloodroot  (Sanguinaria  canadenM$)^ 
leaves  of  the  tree  of  heaven  (Ailanthiu  glandxdoM) — ^the  latter 
plant  not  being  studied  statistically,  but  in  a  comparative  way  to 
bring  out  some  peculiarities  of  its  pinnation.  The  material  was 
used  either  in  the  green  condition  or  it  was  used  in  the  preserved 
state  (dry  or  alcoholic).  In  all  cases  where  leaves  were  taken, 
careful  tracings  were  made  by  a  sharp-pointed  lead  pencil  upon 
ordinary  drawing  or  manila  paper,  and  these  tracings  were  after- 
ward accurately  measured.  The  character  of  the  material., 
whether  fresh,  dry  or  alcoholic,  is  mentioned  in  connection  with 
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Ifttion  of  areas  by  means  of  the  angles  and  the  sides  of  plane  and 
spherical  triangles,  the  sides  of  squares,  rectangles,  trapezoids 
and  the  like.  Nothing  being  gained  by  such  a  mathematical 
itudy,  measurements  of  the  superficial  extent  of  the  vegetal  parts 
are  omitted.  Linear  dimensions  in  the  tables  are  given  in  deci- 
meters, centimeters  and  millimeters. 

The  weight  of  the  fiuit  and  seeds  of  the  May  apple  are  given  in 
grams  and  decimals  of  the  gram.  The  volume  in  cubic  centime- 
ters was  determined  by  the  amount  of  distilled  water  displaced  by 
putting  the  fruits,  the  carefully  cleaned  and  dried  seeds,  in  a  vessel 
filled  to  the  brim  with  that  liquid. 

The  linear  measurements  of  the  veins  of  the  leaves  used  were 
obtained  by  adopting  the  following  method  of  procedure.  The 
midrib  was  first  carefully  measured,  then  the  first  line  drawn  on 
the  left  side  from  the  base  of  the  leaf  to  the  apex  of  the  first  left 
lobe,  and  the  second  and  third  lines  were  also  measured  in  the 
same  manner.'  The  length  of  the  parts  on  the  right  side  was  then 
determined,  as  also  the  depth  in  certain  cases  of  the  sinuses, 
beginning  with  the  first  sinus  on  the  left  of  the  middle  lobe. 
Proceeding  in  the  same  way,  after  completing  the  measurements  on 
the  left,  the  right-hand  side  of  the  leaf  was  measured,  the  apex 
pointing  away  from  one's  person.  The  greatest  width  of  the 
several  lobes  is  also  given  in  the  tables,  and  the  width  of  the 
widest  portion  of  the  leaf  itself  is  also  stated  by  way  of  a  com- 
parison. 

Measurements. 

Podophjllum  pelUtnm  (Mayapplc). 

Twenty  fruits  were  gathered  in  an  open  wood,  carefully  washed 
and  wiped  to  remove  adhering  soil  particles.  After  weighing,  the 
volume  of  each  fruit  was  detenniued,  and  afterward  the  seeds  were 
removed,  dried  carefully,  cleaned  and  weighed.  The  volume  of 
the  seeds  was  also  ascertained  by  displacement.  By  subtracting 
the  weight  of  the  seeds  from  the  weight  of  the  fruit,  the  weight  of 
the  pulp  may  be  ascertained,  and  in  the  same  manner,  by  sub- 


*  lleaBurementA  cf  the  fifth  and  sixth  leaves  of  Table  IV,  part  1  were  made 
from  a  base  line  drawn  from  lowest  part  of  the  two  l>asal  lobes.  In  the 
same  manner  also  for  leaves  1,  2,  8  of  Table  III,  part  1,  f or  D  and  E  leavei 
Table  V. 

20 
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tracting  volumes,  its  volume.     The  following  table  (I)  presents 
the  results  of  these  determinations: 

L  Fresh  Fruits  of  MayappU  {Podophyllum  peltatum). 


s 

Weight  of 

Volume 

Number 

Weight  of 

'       Volume 

a 

Fruit, 

of 

Seeds. 

Seeds, 

1           of 

In  Grams. 

Fruit. 

Seeds. 

1 

30.05 

34o.c. 

44 

0.70 

1.00  ca 

2 

35,50 

36   " 

52 

0.90 

1.25   •• 

3 

27.00 

30   " 

43 

0.45 

,      0.75   " 

4 

28.60 

30   *• 

43 

0.55 

.     1.00   " 

5 

32.50 

36   - 

36 

0.38 

0.75  " 

6 

27.00 

26   " 

86 

0.40 

0.75   ** 

7 

27.00 

30   " 

58 

0.80 

1.00   "     • 

8 

23.10 

25   " 

32 

0.30 

0.75   ** 

9 

19.80 

18   " 

28 

0.05 

0.60   " 

10 

22.60 

30   " 

33 

0.25 

0.60  " 

11 

20.50 

28   " 

48 

0.43 

0.75   ** 

12 

19.00 

20   *' 

42 

0.32 

0.75   " 

13 

17.00 

17   " 

31 

0.05 

0.50   " 

14 

16.50 

18   " 

82 

0.25 

0.50   " 

15 

16.50 

13   '* 

— 

16 

13.50 

13   " 

27 

0.15 

0.625" 

17 

14.70 

10   " 

36 

0.20 

0.50   " 

18 

13.80 

15   " 

89 

0.20 

0.50   •• 

19 

10.30 

10   ** 

2 

0.06 

20 

14.50 

9   " 

42 

0.-35 

0.875  " 

A  study  of  this  table  shows  that  the  size  of  the  fruits  and  the 
number  of  the  seeds  varies  within  wide  limits.  The  largest  fruit 
with  52  seeds  (No.  2)  weighed  35.50  grams  and  dbplaced  36  c.c 
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are  extremely  variable,  the  variations  being  within  wide  limits. 
The  first  leaf,  an  evolved  one,  was  the  largest  one  measured.  If 
it  is  oontrasted  with  a  juvenile  leaf  No.  15,  one  of  the  smallest 
leaves,  a  wide  divergence  is  noted.  It  is  important,  however,  to 
notice  here  that  an  absolute  comparison  cannot  be  drawn,  because 
of  the  wide  variation  in  parts  of  the  leaves  themselves.  For  ex- 
ample, although  in  most  of  its  dimensions  leaf  No.  15  is  a  small 
one,  yet  its  midrib  is  longer  than  the  midrib  of  No.  9,  which  is 
a  middle-sized  one.  Therefore  in  comparing  the  large  leaf  No.  1 
with  the  smallest  leaf  No.  15,  these  variables  must  be  taken  into 
consideration. 

It  is  important  to  distinguish  between  the  juvenile  and  adult 
forms  of  leaves.  The  dififerences  in  the  construction  of  the  juve- 
nile and  adult  form  are  in  general  more  different  when  the  external* 
conditions  to  which  they  are  severally  adapted  are  different;, 
whilst  if  these  do  not  operate,  the  primary  leaves  with  which  we 
have  here  first  to  deal  are  only  arrested  formations.  In  many  plants 
reversion  of  the  adult  to  the  juvenile  form  frequently  occurs. 
Evidently  leaf  No.  15  represents  a  juvenile  form  of  leaf,  that  is» 
(me  derived  from  a  rootstock  which  has  been  directly  formed  from: 
the  seedling  plant,  and  the  larger  more  deeply  lobed  leaves,  such 
as  No.  1,  represent  forms  derived  from  a  rhizome  which  has  per- 
sisted for  some  years.  In  making  these  statistical  measarements, 
therefore,  the  amount  of  the  difference  between  the  juvenile  and 
adult  forms  is  clearly  set  forth,  as  also  the  adult  leaf  variations 
mathematically  expressed. 

In  the  accompanying  tables  (II  and  Ila),  L.  i=  length,  W.  = 
width  of  lobe,  a  star  (*)  beside  a  number  indicates  that  the  deter- 
mination of  the  width  of  that  lobe  was  made  by  measuring  the 
length  of  a  perpendicular  from  a  line  drawn  from  the  base  of  a 
leaf  to  the  apex  of  the  lobe.  The  measurements  were  made  from 
a  basal  point  where  the  primary  veins  of  the  leaf  meet.  Fresh 
leaves  were  used  in  making  the  sketches  from  which  the  dimensions 
later  were  taken.  The  lowest  point  of  the  leaf  was  ascertained  by 
measuring  from  the  vein  of  the  last  and  lowest  lobe  of  the  leaf  on  the 
right  and  left  sides  to  the  apex  of  the  most  projecting  curve  or 
angle  toward  the  base  of  the  leaf.  The  breadth  of  the  leaf  was 
determined  by  measuring  across  the  widest  portion  of  the  leaf 
lamina. 
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Liziodtadroii  talipifBra  (Tulip  Poplar). 

The  leaves  of  this  tree  are  extremely  variable,  and  different 
f<Nins  of  leaves  are  found  by  careful  examination  on  the  same  tree, 
as  so  clearly  shown  by  Holm/  who  has  reduced  many  of  the 
fossil  species  established  by  Heer,  Lesquereux  and  Saporta  to  the 
tul^ifera  form,  by  finding  that  a  large  number  of  the  fossil  leaves 
upon  which  specific  characters  were  founded  are  duplicated  by  the 
leaves  from  living  trees.  Goebel*  has  shown  that  it  is  necessary, 
in  studying  leaf  forms,  to  contrast  the  juvenile  and  adult  condi- 
tions, because  these  vary  from  each  other  within  wide  limits.  It 
is  of  course  impossible  to  limit  these  sharply.  The  difference 
between  these  juvenile  stages  and  the  adult  form  may  be  more  or 
less  great.  The  present  statistical  inquiry  is  intended  to  mathe- 
maticallv  contrast  these  variations.  The  juvenile  forms  of  leaves 
in  lAriodendnnt,  b^inning  with  the  first  leaf  above  the  cotyle- 
dons, may  be  described  as  follows:  The  first  leaf  is  obreniform, 
t.e,  two  rounded  lobes  and  rather  deep  angular  sinus;  the  second 
leaf  is  approximately  bilobed,  somewhat  squarer  than  a  typical 
obeordate  leaf;  the  third  and  fourth  leaves  are  deltoid  with  shallow 
apical  sinus,  and  therefore  almost  horizontal  on  top;  the  fifth 
leaf  from  the  cotyledons  is  four-lobsd  with  deep,  rounded  left  and 
right  sinuses,  shallow  apical  sinus  and  two  distinct  obtuse  apical 
lobes;  the  sixth  leaf  is  entire,  almost  square,  with  two  small  lateral 
lobes  and  narrowed  apical  portion.  In  general,  the  first  four  or 
even  five  leaves  on  the  very  young  tulip  tree  have  the  same  form 
as  the  oldest  and  youngest  on  the  branches  of  the  full-grown  tree. 
The  best  description  of  the  adult  leaf  is  by  A.  Micliaux/  as  fol- 
lows: **  Foliis  abscisso-truncatis,  quadri-lobatis,"  and  this  descrip- 
tion has  been  accepted  by  such  authorities  as  Bentham  and  Hooker, 
and  Gray.  Britton'  describes  the  leaves  in  this  manner:  **  Leaves 
glabrous,  very  broadly  ovate  or  nearly  orbicular  in  outline,  trun- 
cate or  broadly  notched  at  the  apex,  truncate,  rounded  or  cordate 
at  the  base,  3'-6'  long  with  2  apical  and  2-4  basal  lobes  with 
rounded  sinuses,  or  occasionally  entire. "  The  juveoile  leaves,  as 
above  described,  vary  remarkably  from  those  adult  forms  described 

•  1890.  Holm,  "  Notes  on  the  Leaves  of  Liriodendron, "  Proceedings  of  the 
National  Mu$enm^  XIII.  p.  15. 

^Ooebel.  Organograpkie  der  Pfianzen^  I.  Theil,  pp.  121-151. 
•1803,  A.  Michaaz,  Flora  Boreali- Americana,  p.  326. 

*  1897,  Britton  aod  Brown,  Illustrated  Flora ^  II,  p.  49. 
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SO  carefully  by  Britton  and  Michaux.  In  order  to  correlate  the 
different  varieties  with  one  another,  it  is  necessary  to  ask  two  ques- 
tions: Is  the  leaf  form  an  arrested  one,  or  does  it  represent  an 
advanced  condition  of  growth  ?  I  believe  that  all  the  forms  known 
can  be  classified  either  as  arrested,  evolved  or  reverted  forma. 
Before,  however,  making  this  classification,  it  is  necessary  to  state 
the  fact  that  the  oldest  and  youngest  leaf  on  the  same  branch 
show  an  entirely  different  form  from  the  intermediate  ones,  of 
which  the  form  with  four-lobed  leaf  may  be  taken  as  the  normal 
one  for  our  Liriodendron  tulipifera,*  The  fact  that  the  oldest 
and  youngest  leaf  on  the  same  branch  can  differ  so  much  from  the 
other  ones  seems  to  be  almost  constant  for  the  full-grown  tree.  It 
must  also  be  emphasized  that  the  intermediate  leaves  have,  in- 
stead of  four  lobes,  sometimes  six  or  even  eight  lobes  as  teeth. 

Arrested  Leaves, — The  oldest  and  youngest  leaves  which  have  a 
shape  somewhat  like  those  of  the  seedling  plant  are  evidently 
arrested  ones.  The  primordlura  of  the  youngest  leaf  of  a  normal 
branch  has  been  arrested  in  its  development  at  a  certain  stage,  and 
therefore  the  leaf  exhibits  an  evident  often  extremely  different 
configuration. 

Reverted  Leaves. — The  gigantic  leaves  from  the  sprouts  (meas- 
ures below)  evidently  belong  to  this  category,  and  are  in  shape 
like  leaf  No.  5  of  the  seedling  tree. 

Evolved  Leaves, — The  four-lobed  leaves,  whether  provided  with 
deep  or  shallow  sinuses,  and  the  six  to  eight-lobed  leaves  referred 
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the  controlling  influence  in  regulating  the  size  of  dorsiventral 
organs,  such  as  foliage  leaves,  has  been  abundantly  proven.  The 
measurements  presented  in  Table  III  will  at  some  future  time  be 
compared  with  those  obtained  from  seedling  plants,  so  aa  more 
dearly  to  present  statistically  the  similarity  of  the  youngest  and 
oldest  leaves  of  the  normal  shoot  and  the  juvenile  ones  of  the 
seedling  tree. 

Table  IV  presents  the  statistical  study  of  the  leaves  of  a  normal 
shoot  taken  from  a  tree  growing  at  Raven  Bock,  Pa.  In  compar- 
ing the  figures  of  this  table  with  those  of  Table  III,  it  is  necessary 
to  read  from  the  bottom  up,  leaf  No.  7  of  Table  IV  being  com- 
pared with  leaf  No.  1  of  Table  III. 

The  leaves  obtained  from  sprouts  growing  from  a  stump  were  out 
of  all  proportion  to  the  size  of  the  leaves  on  normally  produced 
shoots.  Table  V  shows  the  largest  of  the  leaves  studied  to  be .  370 
mm.  long  and  .432  mm.  wide.  A  comparison  also  of  the  leaves  of 
the  sprouts  with  each  other  indicates  that  a  very  considerable  vari- 
ation occurs.  By  contrasting  these  sprout  leaves  with  normal  ones, 
the  limits  of  the  variations  in  this  one  plant  are  clearly  set  forth. 
Variations  which  are  due  to  the  reversion  of  the  sprout  leaves  to 
the  juvenile  forms  on  the  seedling  plants,  however,  enormously 
increased  in  size.  It  should  be  mentioned,  also,  that  the  stipules 
of  the  leaves  on  the  sprouts  are  correspondingly  increased  in  size, 
are  permanent  and  assimilative,  not  caducous,  as  the  small  stipules 
of  normal  leaves.     Measurements  of  these  stipules  are  also  given: 

III.  FriBh  Leaves  of  Liriodendron  tuliptfera  {two  terminal  shoots  count- 
ing Jrom  base  to  apex). 


^'oof  Midrib. 
Leaf. 


First   ■  Second  (  Third  '    First    Second  i  Third  | 
L.Vein.|L.VeinJL.VeinJR.VeinJR.Vein.iR.  Veini 


Breadth 
Across 


Breadth 
of  Leaf. 


.062 
.(MX) 
.078 

.075 

.OSl 


.083 
.111 
.099 
.103 
.092 
.104 


.050 

.081 

.048 

.068 

.109 

.065 

.068 

.101 

.065 

.067 

.103 

.068 

.058 

.089 

.036 

.056 

.105 

.060 

.078  I 
.100 
.090 
.080 
.067  I 
.097     ! 


.090 
.116 
.115 
.111 
.093 
.113 


Second  Shoot. 


1 

.081) 

2 

.092 

3 

.094 

4 

.103 

5 

.087 

6 

.096 

/ 

.082 

.094 
.108 
.112 
.121 
.100 
.108 
.01)2 


.075 
.092 
.092 
.093 
.079 
.079 
.073 


058 

.098 

.078 

072 

.108 

.088 

074 

.115 

.093 

.138 

.089 

.096 

.075 

.112 

.088 

.093 

.073 

062 

.067 

.136 

070 

.071 

.142 

073 

.065 

.140 

.078 

.138 

.057 

.105 

.068 

.121 

.052 

.098 
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IV.  Normal  Tree,  Liriodendron  tulipifera,  Ra/oen  Rock,  July  4,  1900 
{open  leaves  counted  from  top). 


Midrib. 

First 

Second 

Third 

First 

Second 

Third 

^/j;?;^  Bre'dth 

L.Veln. 

L.Vein. 

L.Veln. 

R.Veln. 

R.Veln. 

R.Vein. 

Across 
Apex. 

of  Leaf. 

1 

.135 

.149 

.120 

.134 

.141 

1    .096 

.164 

B  S 

2 

.165 

.188 

.147 

.193 

.153 

'    .143 

.221 

£  S 

3 

.156 

.184 

.142 

.182 

.131 

.134 

.226 

Si 

4 

.147 

.172 

.126 

.185 

.146 

1    .130 

.213 

II 

5 

.156 

.186 

.157 

.110 

.179 

.141 

.102      .128 

.236 

6 

.138 

.153 

.105 

.068 

.156 

.103 

.069      .122 

.182 

^ 

7 

.080 

.102 

.088 

.060 

.093 

.066 

.044      .069 

.132 

'afis 

1 

.068 

.087 

.075 

.051 

.088 

.075 

.051 

.060 

.115 

i^& 

2 

.076 

.095 

.076 

.055 

.090 

.068 

.046 

.070 

.127 

V.  Leaves  of  Liriodendron  tulipifera  Produced  on  Sprouts  from  the  Stump 
(alcoholic  m€Uerial). 


No.  of 


etjpule/ 


motih. 


First 
L-Vein, 


Second     Firat    Second 
L.Vdn.,R.  Vein,  R.Vein 


Width  „. ,,.    Width 

Across  I  Vt      *  of L'w*T 
Apex,  .ofl^f^f 
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■aaiipermnm  omnadenie  (Moonseed). 

The  leaves  of  two  entire  plants  of  this  species  were  taken,  the 
leaves  being  nambered  from  the  apex  toward  the  base.  In  the 
first  place,  the  table  shows  the  limits  of  variability  in  the  adult 
leaves  of  the  same  stem,  and  also  contrasts  the  individual  leaves 
of  the  two  plants,  leaf  5  or  6  of  one  plant  being  compared  with 
leaf  5  or  6  of  the  other  plant: 

VI,  MenUpermum  canadense  (two  plants  in  fresh  state). 


No.  of  I    Mid-  I   Fine  -Second 
Leat  !  vein.  |  L. Vein.  L. Vein. 


I   i    I 


Third  i    First  I  Second 
L.Veln.;R.Vein:R.Vein 


Third 
R.  Vein 


Width 

of 
Leaf. 


Petiole 
Attach- 
ment to 
Lower 
Edge. 


1 

.012 

2 

.021 

3 

.020 

4 

.029 

5 

.040 

6 

.a52 

7 

.062 

8 

.079 

9 

.043 

.011 
.015 
.016 
.021 
.032 
.044 
.054 
.071 
.044 


.009 
.013 
.019 
.029 
.039 
.056 
.034 


.041 
.028 


.010 
.014 
.016 
.021 
.030 
.040 
.051 
.073 
.041 


.010 
.013 
.019 
.026 
.032 
.058 
.085 


.044 
.026 


.012 
.018 
.024 
.039 
.050 
.058 
.071 
.100 
.065 


.004 
.003 
.005 
.004 
.008 
.009 
.004 


.008  I  .008 

.018  i  .015 

.033  I  .028 

.053  .047 


.067 
.067 
.060 
.057 
.049 


.059 
.055 
.056 
.056 
.045 


.020 
.037 
.050 
.047 
.051 
.036 
.034 


.036 
.034 
.029 


.008 
.014 
.026 
.041 
.054 
.054 
.054 
.048 
.045 


.018 
.032 
.045 
.047 
.038 
.040 
.036 


.012 
.022 
I  .038 
'  .065 
I  .084 
I  .082 
.038  I    .071 


.032 

.028 


.058 
.062 


.002 
.005 
.008 
.007 
.007 
.008 
.005 
.003 


Qnareut  alba  (White  Oak). 

The  size  of  the  nuts  enclosed  by  the  cupule  in  the  oak  varies  in 
an  interesting  manner.  The  fruits  of  two  species  of  oak  collected 
by  Dr.  J.  T.  Rothrock  on  October  19,  1863,  were  studied  statis- 
tically. It  is  supposed  that  the  fruits  in  drying  preserved  the  same 
relative  size  that  they  had  when  in  the  fresh,  fully  ripe  condition. 
The  three  swamp  chestnut  oaks  from  which  the  fruits  were  obtained 
were  standing  cJose  together,  and  each  was  fully  three  feet  in 
diameter.  Table  VIII  presents  the  measurements  of  the  swamp 
chestnut  oak  acorns,  and  Table  VII  those  of  the  white  oak : 
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[An 


VIL  Queretu  alba. 


9 

Large  Frtiiit  {Drif),  Ckt  20,  ISU* 

No.  of  Acom^ 

LiEOgth. 

Brttdfh. 

I 

.036 

.018 

3 

.00.5 

.016 

3 

.023 

.oie 

4 

.0^1 

.015 

1 
Bmall  or  Ordinarif  FtuUm, 

I 

.090 

.ou 

2 

.019 

ou 

3 

.017 

.013 

4 

.018 

.018 

6 

.018 

.013 

e 

.030 

.014 

VIIL  Quercu^  prinxti  var.  paluit^. 

&uaU  Fruited  {Dr{f)  Octchtr  IB,  ISCS. 

Ho,  of  Acorn. 

Length. 

Bnedtb. 

1 
% 

.015 
.016 

.013 
,013 

3 

.015 

.014 

4 

.015 

.014 

9 

.015 

.013 

6 

.Olfl 

,014 

7 

.016 

.014 

Middle  Sited  Fruit. 

I 

.021 

.017 

2 

.020 

.017 

S 

.019 

.016 

4 

.016 

.016 

if 

.017 

.015 

fl 

.017 

.016 

1 

7            , 

.017 

.015 

Lftrge  Fntits.                       i 

1 

.02n 

.oig 

2 

.022 

.021 

3 

.02S 

M20 

4 

.022 

.090 

5 

.019 

,01S 

1 
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AriMBma  triphyllnm  (Indian  Turnip). 

Two  plants  were  collected  in  the  woods  at  Shawmont,  Pa.,  grow- 
ing under  exactly  similar  conditions  of  soil  and  light  exposure. 
The  following  measurements  present  in  a  statistical  manner  the 
variations  which  occur  in  the  leaves  and  other  parts  of  the  two 
plants.  The  number  of  perfect  fruits  depended  upon  the  success 
of  the  process  of  fertilization.  The  number  of  seeds  in  each 
berry  varies  from  1  to  4  in  number: 

IX,  AriscBtna  trtphyllum  {two  planU). 


Number 

Conn. 

Scape. 

PeUole. 

Leaf 
Sheath. 

Length. 

Fruits. 

of 
Plant. 

Width.  1  Height. 

Length. 

Length. 

Perfect. 

Abor- 
tive. 

FiiBt  Plant. . . . 

M     fALeaf 
P^MBLeaf 

1 
.030    1     .033 

} 

.335 
.430 

.630 

.665 
.645 

.260 

55 

86 

10 

X  AriscBtna  triphyllum  (leaves  of  two  plants). 


I      Mid- 
I    Leaflets. 


Number 

of 
Plant. 


First  Plant 194  .155 


1st  Left 
Leaflet. 


2d  Left 
Lobe  or 
Leaflet. 


215. 145  .075 
I  lobe 


.030 
lobe 


Ist  Right 
Lobe  or 
Leaflet 


2d  Right 
Lobe  or 
Leaflet 


j=    i    ts        ^       5 
g    ,    a    I    ^    I    £ 


I 


I 


225  ;.146  1.155  .094 


g^„^^AI^f.....l78  .159 


Plant 


B  Leaf.... 1.195  .127 


220  1.147  M52 

i 

,180  .123' 


I 
083  ;.218  .150  1.157  [.088 

1.180  .116  .0781 


A]iip«loptii  Veitohii  (Japanese  Ivy). 

The  measurements  of  the  leaves  of  this  plant  are  presented  in 
Table  X.  The  young  plants  have  normally  trifoliate  leaves  and 
unifoliate  ones  interspersed.  The  seedlings  always  have  trifoliate 
leaves  without  any  unifoliate  ones.     This  points  to  the  ancestor  of 
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both  the  Japanese  species  (^AmpelapHa  Veitchii)  and  the  American 
species  (^A.  quinquefolia)  as  one  with  three  leaflets,  the  Japanese 
species  later  becoming  unifoliate,  the  American  species  developing 
five  leaflets,  the  seedlings  of  both  plants  being  trifoliate. 


d 

1 

i 

i 

a; 

' 

^ 

^  . 

1 

tea 

i^ 

1 

s 

^^ 

, 

1 

1 

r 

3 

s 

i 

^ 

m 

^ 

.      i 

a 

■a 

Si 

1 

■fe 

3 

fi 

£ 

t± 

3 

§ 

1 

S 

V 

11 

-* 

^ 

i 

i 

tn 

1 

It 

—  f—l 

1 

'4 

5  .  J 

1 

^ 

i^^^j^^E^^^^^ 

^ 

■ 

1 
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Mlaatliiii  glandnloM  (Tree  of  Heayen). 

Some  interesting  facts  were  brought  oat  in  the  study  of  the  leaves 
of  this  s^iecies.  Two  kinds  of  leaves  were  met  with,  viz.,  trans- 
formed or  evolved  leaves  and  arrested  ones.  In  order  properly  to 
anderstand  the  variations  which  have  taken  place,  it  is  necessary 
to  refer  to  the  seedling  condition  as  a  starting-point.  According 
to  Lubbock,*  the  first  leaves  are  compound,  trifoliate,  petiolate, 
^xstipulate;  terminal  leaflets  acuminate,  subacute,  entire;  lateral 
ones  slightly  toothed,  ultimately  glabrescent,  petiolate,  light  green, 
Alternately  pinnate-nerved ;  petioles  ribbed  or  striated,  covered 
with  short  glandular  hairs;  the  young  leaves  are  also  covered  with 
fine  fdlky  hairs  near  their  edges.  The  normal  fully  developed 
leaves  are  pinnate  with  an  odd  leaflet  provided,  as  a  rule,  with 
from  5  to  9  pairs  of  lateral  leaflets.  The  youngest  leaves  of  the 
side  or  terminal  branches  are  juvenile  in  form  and  of  two  kinds, 
viz.,  undeveloped  or  arrested  juveniles  and  seedling  juveniles.  For 
example,  on  one  branch  the  lowest  leaf  is  broadly  lanceolate  with 
two  small  lobes  with  glandular  apices  on  the  upper  enlire  margin; 
the  lower  side  has  a  larger  glandular  tipped  lobe  and  an  acute 
sinus.  This  leaf  is  an  arrested  juvenile  one,  the  primordium 
growing  out  into  the  terminal  leaflet  before  the  formation  of  the 
paired  lateral  ones.  The  second  leaf  of  the  same  branch  is  pin- 
nately  trifoliate;  the  lateral  paired  leaflets  asymmetric,  cut  away 
obliquely  on  the  lower  margin  and  rounded  on  the  upper,  while  the 
terminal  leaflet  is  broadly  ovate,  acuminate  with  a  single  basal, 
glandular-tipped  lobe  on  the  upper  margin.  The  other  leaves  of 
this  branch  are  pinnate  with  an  odd  leaflet  provided  with  5  to  6 
pairs  of  lateral  leaflets.  The  odd  leaflet  is  lanceolate  with  two 
glandular  teeth  on  the  lower  margin  and  one  on  the  upper. 

The  second  branch  studied  shows  a  somewhat  similar  condition 
of  affairs;  the  earliest  formed  leaf  is  more  deeply  lobed  at  the 
base,  each  lobe  with  rather  deep  sinuses,  the  upper  narrow  sinus 
cutting  in  almost  to  the  midrib.  The  terminal  leaflets  of  the 
pinnate  leaves  are  also  narrowly  lanceolate  with  glandular  teeth 
at  the  base.  One  leaf,  however,  is  abruptly  pinnate  by  the  non- 
development  of  the  terminal  odd  leaflet. 

Two  divergent  types  of  leaves  may  be  said  thus  to  exist  on  the 
jame  tree,  one  type  of  leaf  being  due  to  the  arrestment  of   the 

•1892,  Lubbock,  Seedlings,  I,  p.  327. 
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terminal  odd  leaflet.  Several  steps  in  this  suppression  of  the  odd 
leaflet  were  gathered.  One  pinnate  foliage  leaf  shows  a  very 
narrow  somewhat  unequally  trilobed  odd  leaflet;  another  a  stiU 
narrower  almost  linear,  glandular-toothed  terminal  leaflet.  A 
third  one  has  a  flliform  odd  leaflet;  a  fourth  pinnate  foliage  leaf 
has  a  simple  boss  in  place  of  the  odd  leaflet,  this  small  protuber- 
ance seeming  to  persist  as  a  rudiment  in  all  of  the  leaves  studied. 
This  arrestment  of  the  normal  development  is  carried  a  step  far- 
ther, the  terminal  paired  lateral  leaflets  beginning  to  manifest  a 
reduction  in  size,  becoming  in  one  leaf  studied  small,  elliptical  in 
outline  with  a  retuse  apex,  all  the  other  leaflets  studied  having  an 
acuminate  apex.  The  other  line  of  variation  starts  with  the 
lanceolate  odd  leaflet  which  becomes  increasingly  broader.  Some 
have  a  rounded,  retuse  apex,  others  have  an  acuminate  point. 
From  simple  glandular  teeth  at  the  base  of  the  odd  leaflet,  th^ 
glandular  teeth  increase  in  size  until  they  become  glandular  tipped 
lobes  separated  from  each  other  by  rather  shallow,  acute  sinuses, 
this  line  of  advanced  development  proceeding  until  the  terminal 
leaflet  reaches  a  broadly  ovate,  trilobed  form,  each  lobe  being 
narrowly  acuminate.  Finally,  as  if  to  approach  a  climax,  one  of 
these  lobes  becomes  almost  distinct  at  the  base,  but  is  still  concres- 
cent  with  the  basal  part  of  the  leaflet  and  the  upper  side  of  its 
petiole.  In  another  leaf  gathered,  as  representing  the  climax, 
this  lanceolate  entire  basal  lobe  is  separated  by  the  cutting  in  of 
the  sinus  to  the  midrib;  the  asymmetric  upper  portion  also  becomes 
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that  the  obliquity  of  the  leaf  is  occasioned  by  its  fitting  itself  to 
utilize  the  space  at  its  disposal. 

Summary  and  Conclusion. 

1.  This  study  of  the  limits  of  variations  in  plants  was  under- 
taken as,  in  part,  a  contribution  to  the  problem  of  species. 

2.  Moreover,  this  study  was  undertaken  to  provide  statistical 
data  which  would  throw  light  upon  the  difficulty,  from  an  evolu- 
tionary standpoint,  of  small  or  initial  variations. 

3.  Considerable  variation  in  the  size  and  shape  of  leaves  is  evi- 
dent, and  the  amount  of  the  variation  was  determined  statistically; 
the  weight  and  volume  of  fruits  were  calculated  ;  the  number  of 
seeds  was  determined. 

4.  The  quantitative  amount  of  variation  in  the  juvenile,  arn^sted 
and  transformed  leaves  of  a  number  of  plants  was  also  determined 
and  tabulated. 

5.  In  lAriodendron  tulipifera^  Sanguinaria  canadensis,  and  Ailan* 
thus  glandulosa  it  was  ascertained  that  variation  in  the  size  and 
configuration  of  the  leaves  of  these  plants  is  in  part  due  to  the 
persistence  of  juvenile  forms,  to  the  arrested  development  of  such 
leaves,  to  their  evolution  and  transformation  to  higher  forms.  The 
imount  of  these  difierences  was  also  tabulated. 

6.  In  conclusion,  it  may  be  stated  that  these  changes  in  most 
cases  are  due  to  two  causes:  the  internal  hereditary  impulse  deter- 
mining, as  in  Ailantkus  glandulosa,  the  asjrmmetry  of  the  lateral 
paired  leaflets,  and  the  direct  environmental  influence  fitting 
the  leaf  to  utiUze  the  space  at  its  disposal,  and  thus  enabling  it 
to  present  the  largest  amount  of  leaf  surface  to  light  action.  We 
have,  therefore,  in  the  tables  an  exact  mathematical  expression 
of  the  influence  of  the  various  operating  factors  which  determine 
plant  form. 


320 


PROCEEDINGS  OF  THE  AOADEBCT  OF 


[May, 


May  7. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 
Twenty-two  persons  present. 


May  14. 


The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 

Fifteen  persons  present. 

Demoiistration  that  Plants  give  off  Oxygen, — Dr.  Ida  A.  Keller 
remarked  that  there  is  no  process  in  plant  life  of  greater  import- 
ance than  the  evolution  of  oxygen  in  the  synthetic  pr^)ara1ion  of 
starch  by  the  chlorophyll  in  the  presence  of  sunlight  In  teaching 
such  physiological  phenomena  it  is  important  to  demonstrate  them 
in  such  a  manner  as  to  leave  no  doubt  in  the  mind  of  the  pupil. 
The  method  usually  described  (by  Detmer  and  others)  to  illustrate 
this  process  is  quite  familiar  to  all  students  of  botany.  It  is  repre- 
sented by  figure  1. 

A  piece  of  Elodea  Canadensis  is  placed  in  a  jar  conlaining 
water.  A  funnel  is  inverted  over  the  plant  and  a  test  tube  filled 
-with  water  is  inverted  over  the  funnel.  The  water  is  charged  with 
carbon  dioxide  and  the  apparatus  is  placed  in  tlie  sunlight.  Very 
soon  bubbles  of  gas  are  disengaged  and  collected  in  the  test  tube. 
The  gas  may  then  be  shown  to  be  oxygen.  On  account  of  Ihe 
limit^  capacity  of  the  apparatus  employed  and  the  comparatively 
small  extent  of  the  assimilating  surface,  this  method  is  not  very 
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holdiDg  two  or  three  litres  is  employed  and  into  this  a  considerable 
quantity  of  Cabomba  Caroliniana  or  Myriophyllum  spicaivm  is 
introduced  (fig.  2).  The  water  is  thoroughly  charged  with  carbon 
dioxide  and  the  plants  are  then  exposed  to  the  sunlight.  Little 
streams  of  gas  are  seen  to  pass  upward  from  vaiious  points,  and 
when  sufficient  gas  has  collected  at  the  top  of  the  flask,  the  latter 
18  immersed  in  a  tank  of  water  in  a  horizontal  position  in  such  a 
manner  that  the  gas  is  directly  under  the  opening  (fig.  3).  On 
taming  the  stop-cock  and  applying  a  splinter  of  wood  with  a 
spark  on  the  end  of  it  the  gas  will  be  found  to  be  oxygen. 

When  the  supply  of  carbon  dioxide  in  the  water  has  been 
exhausted  the  plant  will  no  longer  give  off  bubbles  of  oxygen. 
The  process  may  be  again  initiated  by  passing  carbon  dioxide  into 
the  receiver.  Before  testing  it  is  best  to  allow  the  carbon  dioxide 
to  become  exhausted,  since  in  recharging  the  water  it  is  impossible 
to  avoid  collecting  some  of  this  gas  over  the  liquid  and  adulter- 
ating the  oxygen.  On  standing  it  is  gradually  absorbed  by  the 
water  and  consumed  by  the  plant.  In  any  case  the  gas  collected  is 
not  pure  oxygen,  but  it  is  sufficiently  rich  in  this  substance  to 
make  an  eifective  demonstration. 

The  deaths  of  D.  Shepherd  Holman,  a  member,  May  13,  and 
of  Thomas  C.  Porter,  a  correspondent,  April  27,  were  announced. 


May  21. 
Mr.  Charles  Morris  in  the  Chair. 

Seventeen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 
"  Fishes  from  the  Caroline  Islands,'*  by  Henry  W.  Fowler. 
"  Ty|)ea  of  Fishes,'*  by  Henry  W.  Fowler. 

Structure  of  Diatoms, — Mr.  Frank  J.  Keelf.y  remarked  that 
in  studying  the  structure  of  diatom  valves  some  years  ago  the 
method  employed:  mounting  broken  valves  at  right  angles  to  the 
cover  glass,  proved  efficient  for  most  of  the  coarsely  marked  forms, 
but  failed  with  certain  species  of  Aulacodiscus. 

Such  forms  as  A,  SollUiianv^,  A,  margarataceouSy  etc.,  yielded 
satisfactory  sectional  views  and  proved  not  to  differ  materially  in 
structure  from  CoseinodUeua ;  but  another  group,  including  A. 
Oregantu,  A.  Rogerni,  A.  Janischiif  etc.,  proved  too  opaque  for 
the  elucidation  of  their  structure  by  this  method.  Further  exani- 
21 
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ination  of  fmgmeiita  in  which  the  plates  were  separated  intlidiiL 
however,  that  t!ie  typical  *  *  houeyoomb  **  cellular  slruclott  f» 
likewise  present  in  these  specie*,  but  masked  by  the  uimguttl  rkr 
acter  of  the  external  plate,  which  differs  from  that  of  other  ;: 
toma  in  having'the  finer  secondary  atnieture  between,  mtlKt  im 
over,  the  lai^e  cells  of  the  midtUe  plate. 

Recently,  with  the  view  of  further  detemuaing  the  rditioai^ 
tills  structure  to  that  of  other  species,  a  special  mouat  was  fi^ 
pared,  including  A.  Oreganim^  A.  Rogm^mlf  with  typical  spedmi 
Comimdisemf  Triceratium,  Adinoeydus^  Adinopttfchusi  eta  Ik 
Tarioua  forms  were  arranged  in  a  lioe  on  a  square  drm-^ 
supported  on  the  slide  by  bands  of  cement  at  two  oppcuite  6J^ 
thus  pennitting  fluids  of  varying  refractiTe  indices  to  bt  pm 
under  the  cover  and  withdrawn  by  the  use  of  blotting  paper  to  ik 
manner  familiarly  known  as  **  irrigation/' 

The  fluids  employed  consisted  of  absolute  aloohol,  oedtr  OB,  A 
of  cassia  and  mixtures   of    same,  giving  refractive  indioei  froi 
about  L37    to   over  1,60.      Starting  with  the  lowest  refiftctifl 
index,  the  appearance  of  each  diatom  was  carefully  noted  mxid 
low,  medium  and  high  aperture  objectives,  and  it  waa  found  thit 
all  the  species  represented,  with  the  exception  of  the  two  Auha^ 
dkcHt  became  fainter  as  the  refractive  index  waa  increased  ipto 
about  L435,  when  they  were  entirely  invisible,  except  when*  ia 
contact  ^ith  the  cover  glass.     As  the  index  of  the  medium  id* 
rounding  ihem  was  increased  above  this  p<*int  they  becmme  awn 
distincti  the  coarser  forms  being  almc^t  opaque  in   oil  of  CMI 
This  is  exactly  what  should   have  been  expected,  either  on  tbeo^ 
reticdl  grounds  or  based  on  previously  published  experimentf,  kt 
m  the  case  of    the  two   species  of    Auhcodiimis   mentioned  ^ 
distinctness  of  visibility  under  a  low  jKiwer  seemed  to  mcfvate  trm 
the  start,  and  in  the  medium  where  other  forms  dtaappeftred  fht; 
were  even  more  strongly  outlined  than  in  ali^hol,  while  uiider  m 
oil  immersion-objective  no  diiference  could  be  noted  in  the  shArpMB 
and  contrast  with  which  the  secondarj'  structure  wriD?  shown  to  asf 
of  the  various  fluids,  although  portions  of  the  internal  platet,  wUa 
extended  beyond   the  external   plate  in  broken  fnmis^  were  tsAt 
guished  with  the  reet  of  the  diatoms  on  the  slide,  showiug  tlttt  lb 
anomalous  behavior  of  these  species  was  confined  to  the  extend 
plate,    containing  the  secondary  structure.       Neither  heaaiif  t» 
redness  on  platinum  foil  nor  boiling  in  strong  acids  has  the  Jmt 
eflect  on  the  apj  tea  ranee  of  the  secondary  structure,  aor  is  tiMn 
anything  to  indicate  that  its  appearance  is  due  lo  diHermot  in 
oomposition  rather  than  of  structure.     With  the  facta  at  ^fwmM 
available  it  would  be  useless  to  hamrd  a  conjecture  as  to  the  trai 
nature  of  this  structure,  but  it  may  lie  safely  a/Brnijed  that  ttt  tfat 
external  plate  of  this  group  of  s|}ecies  of  AuiarofO^eu*  we  haves 
structure  essentially  different  from  that  fuund  among  other 
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adiieua  Oreganus  is  one  of  the  few  diatoms  that  show  bright 
ith  central  traDsmitted  light.  The  two  valves  of  this 
aoluded  on  slide  under  observation,  when  examined  with  a 
irths-inch  objective  of  .25  N. A.,  were  bronze-yellow  when 
llowish  gray  in  alcohol,  bluish  gray  in  medium  of  1.41 
descent  blue  in  medium  of  1.44  R I.,  deep  greenish  blue  in 
I,  dark  green  and  pink  in  oil  of  cassia, 
[uestion  of  colors  shown  by  diatoms  in  direct  light  has 
been  treated  in  the  Journal  of  the  Queckett  Club,  with  special 
s  to  Adinoeyclus  Balfsii,  by  E.  M.  Nelson,  who  has  shown 
I  color  cannot  be  due  to  diffraction.  The  two  valves  of 
fit  which  were  included  in  the  previously  described  slide 
only  pale  brown  and  grayish  tints  in  media  of  R.I.  below 
id  extinguished  with  the  other  forms  in  one  of  R.I.  about 
[n  cedar  oil  one  valve  showed  a  blue  color  and  in  oil  of 
>th  became  brilliant  with  green,  blue,  purple  and  yellow. 
ride  aperture  objectives  the  color  is  not  visible  when  diatom 
y  in  focus,  but  appears  as  soon  as  thrown  slightly  out  of 
This  color  appears  to  be  due  to  dispersion,  and  its  nature 
se  might  possibly  be  further  elucidated  by  studying  the 
oduced  by  different  media  such  as  were  employed  ia  this 


May  28. 
Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

een  persons  present. 

8  under  the  following  titles  were  presented  for  publication: 
itributions  to  the  Life  History  of  Plants,  No.  XV,**  by 
Meehan. 

jervations  on  the  Placenta  and  Young  of  Dasypus  sex- 
*  by  Henry  C.  Chapman,  M.D. 

leath  of  Dr.  D.  B.  McCartee,  a  correspondent,  July  1, 
as  announced. 

V.dolph  Fredholm  was  elected  a  inemher. 

ollowing  were  ordered  to  be  priuted: 
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FISHES  FBOM  CASOLIHE  ISLAHS. 


BY  HENRY  W.  FOWLER. 


In  the  Proceedings  of  the  Academy  of  Natural  Sdenoes  C^ 
Philadelphia  for  1899,  pp.  482  to  496,  the  writer  has  wiongl;^  - 
ascribed  to  the  Caroline  Islands  a  collection  of  fishes  the  Academ^;^ 
had  lately  received. 

The  error  was  due  in  part  to  the  similarity  of  names  and  in  par^^ 
to  confusion  of  labels. 

The  Caroline  Islands,  sometimes  caUed  New  Philippines,  com.  - 
prise  the  greater  part  of   Micronesia,  and  are  entirely  different 
and    remote  irom   the  Caroline    Island.     Caroline   or   Thomtoo 
Island  is  a  group  of  low  coral  islands  on   a  single   reef  sevcD 
miles  long  and  one  mile  wide,  situated  in  Lat.  10°  0'  01"  8.,  Long. 
150°  14'  30"  W. 

Since  the  collection  referred  to  came  into  the  Academy's  poases- 


I.]  NATUBAL  SCIENCES  OF   PHILADELPHIA.  325 

QAIiBIDiB. 

tTfhtrhlinn  melanoptemi  (Quoy  and  Qaimard). 

Carthariat  inelanopUrui  Qaoy  and  Ottimard,  Voyage  de  PUranie, 
Zool.,  1824,  p.  194.  PI.  43,  figs.  1  et  2. 

No.  23,768.     (Dried  skin.) 

Form  of  the  body  elongate.  Head  rather  flattened  or  com- 
Bsaed  and  with  a  rounded  obtuse  snout.  Ejes  lateral.  No 
piracle.  The  origin  of  the  D.  is  much  nearer  the  origin  of  the 
*.  than  the  origin  of  the  V.     The  tip  of  the  D.  not  reaching  the 

>rigin  of  the  V.  when  depressed.     The  origin  of  the  posterior  D. 

is  slightly  in  advance  of  the  origin  of  the  A.     Upper  lobe  of  the 

caudal  long.     All  of  the  fins  with  a  black  distal  spot  or  edge. 

Above  dark  brownish,  below  whitish.     Total  length  with  caudal 

47  cm. 

HOLOOENTRID.^. 
S.  HoloMntmi  mioroitomai  (GQnther). 

HolocerUrum  microstoma  Gunther,  Cat.  Fish.  Brit.  Mas.,  I,  1859,  p. 
34. 

No.  23,769. 

A  single  small  specimen,  appearing  to  agree  in  most  particulars 
with  the  descriptions  of  the  present  species.  The  black  D.  spots 
upon  the  upper  portion  of  the  membranes  between  the  first  4  spines 
distinct.  There  are  also  4  blackish  spots  upon  the  upper  surface 
of  the  head. 

SOABID^. 
8.  Searuf  1 

There  are  a  number  of  pharyngeal  teeth  in  the  collection  which 
belong  either  to  speciea  of  the  present  genus  or  Pseudoscarm. 

TBUTHlDID-ffl. 
1  Teathia  trioitagtii  (Linmeus). 

Chi9todon  (riostegus  LionsBiis,  Syst.  Nat.  Ed.  X,  1758,  p.  274. 
Nos.  23,771  and  23,772. 

6.  Teuthii  f^p- 

No.  23,770. 

A  young  specimen  resembling  species  of  Acronuriis  described  by 
Gunther,  CkU.  Fish.  BrU.  Mus.,  Ill,  1861,  p.  346. 

The  depth  of  the  body  is  IJ  in  the  length  without  caudal. 
Crests  of  the  head  serrated. 
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TETBAODONTID^, 

e.  Spheroidal  ip-? 

No,  23,773, 

The  skiQ  is  perfectly  smooth  Bbov€,  and  the  inflated  al^doMi 
beset  with  rather  large  and  sparsely  distributed  pricklefi,    Tbii 
is  contained  about  twice  in  the  somewhat  flat  intcn^rbita]  iptt. 
The  origin  of  the  D.    in  advance  of    the  A,     Above  bb 
below  lighter^  and  the  caudal  with  a  median  black  blotdi* 
of  the  body  mih  a  number  of  blackish  apota  about  the  aw  wt  i* 
eye. 

This  example  is  in  very  bad  condition, 

aANTHI0A9TlIEIDJEL 

7.  OnntlLlgatter  marfarlutds  (Kfippel). 

TttrfifMon  margaritfitits  Huppel^  Atliis  za  der  Reise  im  Nofdl.  Alfifcfc 
1626,  p.  66. 

No3,  23,774  and  28,775.  ~ 

S>  Pteroii  Tadi&tft  Cuvler  nud  Vftleudennea. 

P^eriiiii  rddiatii  Cavier  and  Yaleoci^nneat  Klit.  Nsi.  Poii^i  Vf^ 
p.  271, 

Nos.  23J76  and  23,777. 

BLBNNID,ffl. 

9.  Salariai  periophthalmni  Cuvier  and  Valenciennes. 

Salarias  periophthalmus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poi»-^ 
XI,  1836,  p.  230,  PL  328. 

No.  23,778. 


i 


1901.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  327 


TTFES  OF  FISHES. 
BY  HENRY  W.  FOWLER. 

The  history  of  the  Academy's  collection  of  fishes,  like  that  of 
otheis  in  possession  of  the  Society,  hegins  with  contributions  during 
tlie  early  days  of  its  existence.     These  contributions  were  at  first 
xnainly  small  donations  from   members  and   others,    the  number 
Sradaally  increasing  by  additions  from  special  regions.     In  1868 
^we  find  that  owing  to  the  then  greatly  increased  size  of  this  depart- 
ment of  the  museum,  a  joint  report  of  a  Committee  on  herpetology 
and   ichthyology    was  printed.     Exploration   of    different    parts 
of  America  then  furnished  the  Academy  with  many  of  the  most 
valuable  additions.     Accessions   were  received  from  Dr.    J.    K. 
Townsend,  Prince  Charles  Lucien  Bonaparte,  Drs.  W.  O.  Ayres, 
W.  8.  W.  Ruschenberger,  Charles  Bering,  William  A.  Hammond, 
Charles  C.   Abbott,  J.  H.  Slack,  H.  C.  Wood,  W.  H.  Jones, 
Messrs.   Samuel    Ashmead,  P.  Duchaillu,    Samuel   Powel,    Rev. 
Alden  Orout,  Prof.  William  M.  Gabb,  the  Smithsonian  Institu- 
tion, Prof.  E.  D.  Cope,  and  the  United  States  Fish  Commission. 
Many  other  collections  of  greater  or  less  size  were  also  received, 
but  as  t!ie  writer  wishes  to  call  attention  to  only  a  few  of  the  more 
important  reference  to  them  may  be  omitted.     Most  of  these  have 
been  treated  of  fully  or  in  part  in  the  publications  of  the  Academy 
or  other  American  journals. 

The  collection  of  Prince  C.  L.  Bonaparte  was  purchased  and 
presented  by  Dr.  Thomas  B.  Wilson,  who  was  also  a  generous  con- 
tributor to  many  other  departments  of  the  Aoaderay.  This  collec- 
tion, consisting  for  the  most  part  of  Italian  fishes,  contained  all 
the  species  figured  and  described  in  the  Fauna  Italica,  must  of 
which  are  still  well  preserved.  The  greater  part  of  this  collection 
consisted  of  alcoholics,  though  there  were  177  examples  of  dried 
skins. 

Mr.  Ashmead' 8  collections  were  mostly  local,  like  those  of  Dr. 
Abbott,  who  published  a  number  of  his  observations.     Dr.  Ayres 
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made  collections  principally  in  California,  Dr.  Hammond  in  Elan- 
sas  and  Mr.  Powel  in  Rhode  Island.  In  the  West  Indies  Dr.  Van 
Rijgersma  collected  at  St.  Martins,  Dr.  Griffith  in  St.  Croix  and 
Dr.  H.  C.  Wood  in  New  Providence.  Dr.  Hering  coUected  fishes 
in  Surinam  and  Dr.  Ruschenberger  at  Rio  Janeiro  and  various 
other  localities.  Many  of  the  most  valuable  additions  were  pre- 
sented by  the  Smithsonian  Institution,  among  which  are  a  series 
of  typical  examples,  mostly  CatostomidsB  and  Cyprinidse.  The 
explorations  in  the  west  and  southwestern  regions  of  the  United 
States  secured  many  novelties  described  by  Dr.  Charles  Girard  and 
Prof.  S.  F.  Baird. 

The  most  extensive  and  numerous  contributions  are  due  to  the 
exertions  of  Prof.  E.  D.  Cope.  Collections  from  the  Kanawha, 
Holston  and  Roanoke  rivers  included  large  series  of  species  with 
many  types.  His  entire  alcoholic  collection  was  bequeathed  to  the 
Academy,  including  many  fresh-water  fishes  from  the  upper 
Amazons,  made  by  Prof.  James  Orton  and  John  Hauxwell. 

The  fishes  obtained  In  the  province  of  Rio  Grande  do  Sul,  Brazil, 
should  be  mentioned,  as  they  are  the  basi^  of  Cope's  last  im- 
portant contribution  to  South  American  ichthyology.  BUs  other 
noteworthy  collections  are  from  Pennsylvania,  North  Carolina, 
Texas  and  Florida. 

In  the  present  paper  it  is  intended  only  to  treat  of  the  Marsi- 
pobrauchii,  Selachii  and  Ganoidei,  and  it  is  believed  that  refer- 
ences to  all  the  typical  representatives  of  these  groups  that  are  pre- 
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referring  it  1o  the  above  species.     It  has  about  56  muscular  bands 
between  the  posterior  gill-opening  and  the  anus. 

SOYIililORHINIDiE. 
8.  Prifltiarai  xnelaitomai  (Raflncsque). 

GaUua  Melaatomus  Rafinesqne,  Caratt.  Anim.  Sicil.,  1810,  p.  13. 

Noe.  566  to  574.  Types  of  Scyllium  melanostomum  Bonaparte, 
Fauna  Italica,  Pesci,  Tomo  III,  vii,  1834,  89,  PL  131,  fig.  3 
(two  figures).  Italy.  Bonaparte  Coll.  (No.  253).  Dr.  T.  B. 
Wilson. 

Mouth, — Moderately  large,  somewhat  spacious  and  compressed. 
The  jaws  alone  are  furnished  with  teeth.  Tongue  a  little  free  in 
front,  broad  and  flat,  though  somewhat  rounded  anteriorly.  The 
inside  of  the  mouth  is  lined  with  smooth  integument  altogether 
destitute  of  shagreen. 

Pharynx. — Spacious,  elongate  and  compressed.  Upon  the  walls 
of  the  branchial  arches  are  patches  of  fine  shagreen,  otherwise  the 
rest  of  the  integument  lining  this  region  is  perfectly  smooth. 
There  are  5  gill-openings  within  the  pharynx,  which  lead  into  as 
many  gill-pouches,  and  finally  communicate  externally  by  as  many 
gill  slits.  Of  the  internal  gill-openings,  which  are  greater  than 
those  which  are  external,  the  anterior  is  the  lai^est,  and  they  all 
gradually  diminish  in  length  until  the  last,  which  is  not  more 
than  ^  the  length  of  the  first.  The  gill- pouches  contain  the  gill- 
filaments,  and  they  are  separated  from  each  other  by  means  of 
ialer-branchial  septa.  The  gill-filaments  are  distributed  in  each 
gill-pouch,  so  as  to  appear  continuous,  except  in  the  last,  where 
they  are  only  upon  the  anterior  walls.  They  are  of  moderate 
number,  compressed,  and  adnate,  except  dis tally,  to  the  walls  of 
the  gill-pouches.  There  is  a  well-developed  spiracle  aperture 
within  the  pharynx,  anterior  and  superior  to  the  first  gill-opening. 
It  is  furnished  with  pseudobrauchiie. 

(Esoph'i'ju^, — Short  and  somewhat  constricted.  The  walls  more 
or  less  plicate. 

Stomach, — Spacious  and  bulky,  and  the  walls  greatly  plicated, 
except  in  the  pyloric  region.  The  tissues  of  this  division  of  the 
enteric  canal  are  thicker  than  any  other. 

Intestine. — The  duodenum  is  very  short,  existing  as  a  simple 
tube  grealy  constricted,  until  the  presence  of  the  colon  is  indicated 
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by  the  spiral  yalve.  The  diameter  of  the  oolon  is  much  greater 
than  any  other  division  of  the  intestine,  and  posteriorly  its  boun- 
daries are  fixed  by  the  terminus  of  the  spiral  valve,  and  the  last 
division  of  the  intestine  is  formed.  This  is  the  rectum.  It  is  of 
more  'constricted  dimensions  than  the  colon,  persisting  as  a  short 
simple  tube  to  the  cloaca,  into  which  its  contents  are  conveyed  by 
means  of  the  rectal  aperture.  There  is  a  rectal  gland  which  is 
confluent  with  the  rectum. 

Liver. — Large  and  bulky,  the  left  lobe  greatly  exceeding  the 
right  in  dimensions. 

Spleen, — Present  in  the  usual  position. 

Pancreas. — Developed. 

QALBIDiB. 
3.  Oaleni  maitelui  (Linnseus). 

8qualu%  Mustelus  Llnnseas,  Syst.  Nat.,  £d.  X,  1756,  p.  235. 

Nos.  605  to  608.  Types  of  Mustelus  equestris  Bonaparte, 
Fauna  Italica,  Pesci,  Tomo  III,  vii,  1834,  43,  PI.  132,  fig.  2. 
Italy.     Bonaparte  Coll.  (No.  254).     Dr.  T.  B.  Wilson. 

Mouth, — Moderately  large,  somewhat  spacious  and  compressed. 

Sharp  teeth  upon  the  jaws.  Tongue  broad,  fiat  and  free  in 
front.  Inside  of  the  mouth  roughened  more  or  less  with  fine 
shagreen. 

Pharynx. — Spacious,  elongate  and  compressed.  The  walls  of 
the  branchial  arches   are   roughened  and  also   the  fioor  of    the 
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Liver. — Exoeedinglj  large,  occupying  the  greater  part  of   the 
abdominal  cavity.     Both  lobes  are  equal. 
4.  Omlmu  mento  (Cope). 

MuMtelus  mento  Cope,  Proo.  Amer.  Philos.  Soo.,  XVII,  1877,  p.  47. 

No.  21,104.  Type  of  Mustelus  merUo  Cope.  Pacific  Ocean  at 
Pecasmayo,  Peru.  CJoll.  of  Prof.  James  Orton,  1876-77.  Prof. 
E.  D.  Ck)pe. 

Body  elongate,  slender,  and  tapering  much  after  the  first  D., 
where  the  greatest  depth  is  located.  Head  large,  with  a  flattened 
snout  which  is  pointed.  The  interorbital  space  is  broad,  broader 
than  the  snout  Eye  of  moderate  size,  lateral,  and  its  anterior 
margin  over  the  tip  of  the  mandible.  Posterior  to  the  eye  and 
very  near  its  posterior  edge  is  the  spiracle  which  is  furnished  with 
•mall  pseudobranchise.     The  nostrils  are  each  furnished  with  a  flap. 

The  snout  anterior  to  the  mouth  is  greater  than  the  space  between 
the  external  borders  of  the  nostrils,  and  it  is  also  greater  than  the 
width  between  the  external  corners  of  the  mouth.  The  teeth  are 
smooth,  rounded  and  rhombic.  Mouth  furnished  with  a  broad 
flattened  tongue,  and  there  are  also  two  entire  buccal  flaps  at  the 
bases  of  the  jaws.  Gill-slits  5,  about  equal,  and  the  last  above 
the  base  of  the  P.  Origin  of  the  first  D.  about  over  the  middle 
of  the  P.  The  fin  itself  is  large,  and  its  base  is  greater  than  its 
height.  It  has  a  posterior  projection,  the  tip  of  wliich  seems  to 
roe  to  be  slightly  in  advance  of  the  origin  of  the  V.  The  origin 
of  the  second  D.  is  much  in  advance  of  that  of  the  A. ,  and  its 
posterior  base  is  about  over  the  last  third  of  the  base  of  the  A. 
The  base  of  the  second  D.  is  much  greater  than  the  height  of  the 
fin,  and  it  is  also  furnished  with  a  posterior  projection  which  is 
attenuated.  The  middle  of  the  first  D.  is  about  midway  between 
the  posterior  root  of  P.  and  anterior  root  of  the  V.  The  P.  very 
broad,  and  flattened.  The  space  between  the  inner  edges  of  the 
bases  of  the  P.  less  than  the  width  of  the  mouth.  The  V.  broad 
and  blunt,  and  without  inner  posterior  projections.  The  A.  is  very 
small  and  with  a  sharp  posterior  projection.  Caudal  notched. 
Lateral  line  present,  its  course  somewhat  deourved  posteriorly  in 
the  region  of  the  second  D. 

The  coloration  is  not  entirely  uniform  as  described  by  Prof.  Coi^e. 
The  general  color  of  the  body  is  a  leaden -brown,  somewhat 
darker  dorsally.     There  are  several  bands  of  dark  blackish-brown 
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upon  the  upper  anterior  portion  of  the  body.  These  are  about 
6  in  number,  and  the  two  behind  the  eye,  and  over  the  anterior 
gill-slits,  are  the  most  distinct  Below  light  brownish,  with  a  pale 
buff  or  ocliraceous  tinge. 

6.  Oaleorhinai  galeui  (Linnoeus). 

Squalus  Galeus  Linnaeus,  Syst.  Nat.,  Ed.  X,  1758,  p.  234. 

Nos.  617  to  620.  Types  of  Oaleus  canis  Bonaparte,  Fauna 
Itali/sa,  Pesci,  Tomo  III,  viii,  1834,  43,  PI.  132,  fig.  3.  Italy. 
Bonaparte  Coll.  (No.  248).     Dr.  T.  B.  Wilson. 

Mouth, — Moderate,  spacious  and  compressed.  Jaws  furnished 
with  more  or  less  flattened  teeth.  The  tongue  is  flat,  free  ante- 
riorly, and  of  a  slightly  triangular  shape  with  the  front  margin 
rounded  obtusely.  Patches  of  fine  shagreen  upon  the  roof  of  the 
mouth  and  the  tongue. 

Pharynx, — Of  the  usual  spacious,  elongate,  and  compressed 
pattern.  Patches  of  fine  shagreen  upon  the  walls  of  the  branchial 
arches.  There  are  5  gill-openings  within  the  pharynx,  leading  in 
turn  into  as  many  gill-pouches,  and  communicating  externally  by 
as  many  gill-slits.  The  internal  gill-openings  are  largest  anteriorly, 
and  gradually  diminish  until  the  last,  which  is  the  shortest.  Each 
gill-pouch  contains  the  usual  complement  of  gill-filaments,  the  last 
pouch  with  only  \  the  number  of  the  others  and  adnate  to  the 
anterior  walls.  Spiracle  developed  within  the  pharynx  anterior 
and  superior  to  first  gill-opening.     No  pseudobranchise. 

(EsophatjU'i, — Short,  spacioua  aud  walli  plicated* 
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1810,  p.  10  =  Seymnu8  Cuvier,  Regne  Animal,  II,  1817,  p.  130, 
iwhich  is  preoccupied  in  Insects.  Italy.  Bonaparte  Coll.  (No. 
240).     Dr.  T.  B.  Wilson. 

RHINOBATIDiE. 

7.  Bhinobatif  oolnnma  (Bonaparte). 

Rhinobatua  columna  BoDaparte.  FanDa  Italica,  Pesci,  Tomo  III, 
xiv,  xvii,  1835-36,  86,  PI.  152  (two  fij^nres) . 

Nos.  476  and  477.  Types  of  Rhinobatus  columnce  Bonaparte. 
Italy.     Bonaparte  Coll.  (No.  228).     Dr.  T.  B.  Wilson. 

There  is  also  a  dried  specimen  of  this  species,  No.  16,920, 
Bonaparte  Coll.  (No.  73).     Dr.  T.  B.  Wilson. 

8.  Flatyrhinoidef  trUeriatui  (Jordan  and  Gilbert). 

Platyrhina  triseriata  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mu?., 
1880,  p.  36. 

No.  528.     Cotypical  of  Platyrhina  triseriata  Jordan  and  Gilbert. 

Santa  Barbara,  Cal.     From  the  U.  S.  Fish  Commission  (No.  26, 

893).      This  is  one  of  the  several  specimens  described  by  Profs. 

Jordan  and  Gilbert,  and  they  have  indicated  an  adult  male,  taken 

at  Santa  Barbara,   Cal.,    February  8,   1880,    by  A.   Larco,   an 

Italian  fisherman,  as  the  type.     This  specimen  is  in  the  collection 

of  the  U.  S.  National  Museum. 

RAJIDiE. 

9.  Big  A  punctata  Risso. 

Haja  Punctata  Riaso,  Ichth.  Nice,  1810,  p.  12. 

Nos.  503  to  515.  Types  of  Dasybatls  asterlas  Bonaparte. 
Fauna  Italica,  Pesci,  Tomo  III,  xxix,  1840,  154,  PI.  149,  fig.  2. 
Italy.     Bonaparte  Coll.  (No.  230).     Dr.  T.  B.  Wilson. 

3/bu/^.— Broad  or  compressed.  Teeth  only  upon  the  jaws. 
Tongue  absent.  Superior  buccal  flap  bilobed  and  fringed.  Infe- 
rior buccal  flap  entire.  The  inside  of  the  mouth  is  smooth,  and 
destitute  of  fine  shagreen  patches. 

Pharynx. — Of  the  usual  spacious,  compressed  and  elongate 
pattern.  The  posterior  portions  of  the  roof  and  floor  of  the 
pharynx,  together  with  the  inner  surfaces  of  the  branchial  arches, 
with  patches  of  fine  shagreen.  Gill-openings  5,  the  median  the 
longest,  the  second  and  fourth  next  in  size,  and  the  first  and  fifth 
the  smallest  and  about  equal.  The  gill-openings  lead  into  as  many 
gill -pouches,  and  finally  communicate  externally  by  as  many  gill- 
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slits.  All  the  gill-pouches,  except  the  last,  and  that  has  only  its 
anterior  half,  furnished  with  the  usual  continuous  complement  of 
gill-filaments.  These  gill-filaments  are  adnate  to  the  inter- 
branchial  septA  for  the  greater  part  of  their  length,  and  are  free 
only  at  their  distal  extremities.  Spiracle  aperture  well  developed 
within  the  pharynx,  superior  and  anterior  to  the  first  gill-slit.  It 
is  furnished  with  pseudobranchisB. 

(Esophagm, — Short  and  constricted,  the  walls  more  or  less 
plicate. 

Stomach. — Moderate  and  rather  bulky,  the  walls  more  or  leas 
smooth  though  furnished  with  a  few  convoluted  plications,  espe- 
cially in  the  lower  cardiac  region.     Pyloric  region  moderate. 

Intestine. — Duodenum  short.  Colon  large  and  bulky,  furnished 
with  a  spiral  valve.  Rectum  a  short  simple  tube  finally  merging 
into  the  cloaca.  Rectal  gland  developed  and  confluent  with  the 
rectum. 

Liver. — Large  and  trilobed,  though  the  median  and  left  lobes 
are  rightly  two  divisions  of  one  and  the  same  lobe.  Gall-bladder 
developed. 

Spleen. — Developed. 

Pancreas. — Present. 

10.  Biga  xniraletus  Linnaeus. 

Raja  Miraletus  Linnroas,  Syst.  Nat.,  Ed.  X,  1758,  p.  231. 
Nos.  404  and  405.     Types  of  Baja  quadrimaculata  Bonaparte, 
Fauna  Italica,  Pesci    Tomo  III,  iii,  1833,   18,    PL  146,  fig.  2. 
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filaments  are  adnate  to  the  inter-branchial  septa  for  their  greater 
portion,  only  free  proximally.  The  spiracle  aperture  is  anterior 
and  superior  to  the  first  ^11-opening,  and  it  is  furnished  with  small 
pseudobranchise. 

(Eiophagiu, — Short  and  constricted,  with  wrinkled  walls. 

Stomach. — Sac-like,  moderately  bulky,  and  the  walls  somewhat 
plicate,  especially  in  the  lower  cardiac  region. 

Intestine. — Short  duodenum  which  is  simple.  Colon  spacious 
and  with  a  spiral  valve.  The  rectum  a  short  simple  tube  merging 
finally  into  a  cloaca.  A  rectal  gland  is  developed  which  is  con- 
fluent with  the  rectum. 

lAver. — Large  and  trilobed.  The  median  and  left  lobes  are 
properly  two  divisions  of  the  left  lobe.  Gall-bladder  well 
developed. 

Spleen. — Rather  large. 

Pancreas.  — Present. 

This  species  preys  upon  small  fishes,  as  remains  of  small  Tele- 
osts,  one  three  inches  or  more  in  length  were  taken  from  the  gullet. 

U.  B^a  radula  De  la  Roche. 

Raja  ra (Zu to  De  la  Roche,  Ann.  Mas.  Hist.  Nat.,  Paris,  XIII,  1809, 
p.  821. 

No.  389.  Batk  Bonaparte,  Cat  Meted.  Peso.  Europ.,  1846,  p. 
12.     Italy.     Bonaparte  Ck)ll.  (No.  233).     Dr.  T.  B.  Wilson. 

12.  Raja  clrcularii  (Conch). 

Eaia  CircuUiris  Couch,  Cornish  Faaua,  Parti,  1838,  p.  53;  pre- 
limiuary  description  in  Loudon's  Magazine  of  Natural  History, 
Cbarleswortb,  New  Series,  Vol.  II,  1838,  p.  71  (with  fig.). 

No.  40G.  Type  of  Raja  falsavela  Bonaparte,  Fauna  Italica, 
Pesci,  Torao  III,  xx\n,  1839,  136,  PI.  148,  fig.  I.  Italy.  Bona- 
parte Coll.  (No.  221).     Dr.  T.  B.  Wilson. 

This  specimen  is  almost  dissolved  and  I  identify  it  only  from  the 
original  lalx?!  which  is  certainly  referable  to  this  species. 

IS.  Ki^a  oxyrinohns  IJnnau?. 

Rain  Oiyrinchus  Linnteus,  Syst.  Nat.,  Ed.  X,  1758,  p.  231. 

No8.  523  to  527.  Laeviraja  Bonaparte,  Fauna  Italica^  Pesci, 
Tomo  III,  XXV,  1839,  130,  PI.  151,  fig.  2.  Italy.  Bonaparte 
Coll.  (No.  226).     Dr.  T.  B.  Wilson. 
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14.  Baja  itellnlata  (Jordan  and  (Gilbert). 

Rata  Btellnlata  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  p. 
133. 

No.  414.  Typical  of  Raia  stelbilata  Jordan  and  Gilbert. 
Monterey.     From  the  U.  S.  Fish  Comm.  (No.  26,975). 

This  species  was  described  from  eight  examples,  of  which  this 
is  one,  and  were  at  that  time  said  to  have  been  in  the  U.  S.  Nat 
Mus. 

15.  Piammobatii  brevioandatni  Cope. 

Fsammobatis  brevicaudatus  Cope,  Proc.  Amer.  Pbilos.  See,  XVII. 
1877,  p.  48. 

No.  21,261.     Type  of  Fsammobatis  bremcaudaius  Cupe.      Bay 

of  Pecasmayo,  Peru.     Coll.  of  Prof.  James  Orton.     Prof.  E.  D. 

Cope. 

NAROOBATIDiB. 

16.  Tetronaroe  nobilianaKBonaparte). 

Tarpcdo  nohiliana  Bonaparte,  Fauna  Italioa,  Pesci,  Tomo  III,  xii. 
Ib35,  G3,  PI.  154  (two  figures). 

Nos.  426  to  440,  461  to  470,  and  16,948.  Types  of  Torpedo 
nohiliaiia  Bonaparte.  Italy.  Bonaparte  Coll.  (Nos.  234  aoil 
15).     Dr.  T.  B,  Wilson. 

In  these  specimens  the  first  D.  is  inserted  almost  over  the  poste- 
rior edge  of  the  V. 

Mouth, — Moderate,  though  not  particularly  spacious.  Teeth 
only  upon  the  jaws.     Tongue  absent.     Buccal  flaps  both  entire,  of 
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to  the  first  gill-opeDing  from  which  it  is  separated  by  a  consider- 
able spaoe.  It  is  furnished  with  small  pseudobranchisB,  though  in 
moderate  number. 

(E»ophagxi8. — Constricted  and  somewhat  short,  the  walls  much 
plicated. 

Stomach. — Moderate  and  bulky,  and  the  walls  strongly  plicated. 

Intestine. — Duodenum  the  usual  short  simple  tube  merging  into 
the  short  and  very  bulky  colon  which  is  furnished  with  a  spiral 
valve.  The  rectum  is  a  short  simple  tube,  finally  terminating  in 
the  cloaca.  A  rectal  gland  is  developed  and  confiuent  with  the 
rectum. 

Liver. — Large  and  bilobed,  and  with  the  left  lobe  the  largest. 
It  is  furnished  with  a  gall-bladder. 

Spleen . — Presen  t. 

Pancreas,  — Present. 

DASYATID-ffl. 
17.  Dafyatif  bmeoo  (Bonaparte). 

Trygon  brucco  Bonaparte,  Fauna  Italica,  Peaci,  Tomo  III,  F/,  1834, 
34,  PI.  151  (twoBgares). 

No8.  378  and  379.  Types  of  Trygon  brucco  Bonaparte.  Italy. 
Bonaparte  Coll.  (No.  218).     Dr.  T.  B.  Wilson. 

Mouth. — Moderate  and  broadly  compressed.  Teeth  only  upon 
the  jaws.  Tongue  absent.  Superior  buccal  flap  of  almost  uni- 
form width  and  with  a  fringed  edge.  Inferior  buccal  flap  entire, 
except  5  or  so  filaments  which  are  distributed  at  nearly  equal  dis- 
tances. Integument  of  the  inside  of  the  mouth  smooth  aud  with- 
out any  shagreen. 

Pharynx. — Broad  and  compressed,  and  without  any  shagreen 
patches,  even  upon  the  inner  surfaces  of  the  branchial  arches. 
Gill-openings  5,  the  median  the  largest,  the  second  and  fourth  next 
in  size,  and  the  first  and  fifth  the  smallest.  They  o|)en  into  as 
many  gill-pouches  and  externally  by  as  many  gill-slits.  Gill-fila- 
ments in  the  usual  continuous  series  in  each  gill-pouch,  except  in 
the  last,  where  they  are  only  upon  the  anterior  portion.  They  are 
flattened  or  compressed,  and  adnate  to  the  intcr-branchial  septa, 
except  distally  for  a  very  short  portion,  which  is  free.  Aperture 
of  the  spiracle  superior  and  anterior  to  the  first  gill-opening.  No 
pBeudobranchise  appear  to  exist. 

(Esophagus.  — Short  and  constricted  with  plicate  walls. 
22 
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Stomach. — Moderate  and  not  very  bulky,  though  it  may  be  very 
distensible.     Its  walls  are  plicate.     Pyloric  region  moderate. 

Intestine. — Duodenum  a  simple  tube  of  short  length.  Colon 
bulky  and  furnished  with  a  spiral  valve.  Rectum  a  short  simple 
tube,  merging  into  the  cloaca.     Rectal  gland  present. 

Liver. — Exceedingly  large,  consisting  of  two  lobes,  of  which  the 
left  is  the  largest.     A  gall-bladder  is  present. 

Spleen.  — Large. 

Pancreas.  — Present . 

This  species  preys  upon  small  Teleosteans,  as  a  number  of  scales 
and  other  remains  were  taken  from  the  pharynx  of  the  example 
described. 

18.  Basyatii  yiolaoea  (Bonaparte). 

Trygon  viola^ea  Bonaparte,  Fauna  Italica,  Pesci,  Tomo  III,  /,  1838, 
6,  PI.  155  (two  figures). 

Nos.  385  and  386.  Types  of  Trygon  violacea  Bonaparte.  Italy. 
Bonaparte  Coll.  (No.  220).     Dr.  T.  B.  Wilson. 

Mouth. — Moderate  and  broadly  compressed.  Teeth  only  upon 
the  jaws.     Tongue  absent. 

Phirynx. — Broad  and  compressed.  Gill-openings  5  and  like  the 
preceding.  In  fact,  the  pharynx  in  general  is  much  like  the 
preceding. 

CEsophagus. S\^ori  and  constricted. 

Stomach. — Rather  large  and  bulky,  more  so  in  the  lower  cardiac 
region.     Pyloric  region  developed. 
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Mouth. — Moderately  large  and  capacious.  No  asperities  what- 
ever upon  the  walls  and  teeth  absent.  No  buccal  flaps.  A  broad 
tongue,  bluntly  rounded  and  hardly  free  in  front. 

Pharynx. — Rather  large,  long  and  compressed,  and  also  destitute 
of  asperities.  The  apertures  of  spiracies  are  placed  superior  and 
anterior  to  the  first  gill-opening.  The  gill-openings  are  5  in  num- 
ber, the  first  the  largest  and  the  others  gradually  decreasing  in  size 
until  the  last,  which  is  the  smallest  or  shortest.  They  all  commu- 
nicate with  the  branchial  chamber,  forming  4  separate  or  free 
branchial  arches  and  one  adnata  to  the  posterior  part  of  the 
pharynx.  The  four  free  branchial  arches  are  furnished  with  the 
usual  complement  of  gill -filaments,  distributed  along  their  outer 
edges.  No  gill-filaments  upon  the  last  branchial  arch.  Upon  the 
inner  anterior  and  posterior  edges  of  the  branchial  arches  are  short, 
fleshy,  filamentous  gill  rakers.  They  are  not  very  numerous,  not 
if  the  length  of  the  longest  gill-filaments,  and  longest  medianly. 
The  branchial  arches  themselves  seem  rather  broad. 

(Esophagus. — ^The  enteric  canal  is  now  somewhat  constricted, 
persisting  posteriorly  until  under  the  posterior  portion  of  the  air- 
bladder,  when  it  turns  and  is  produced  anteriorly  until  posterior  to 
the  pericardial  cavity.  Here  it  forms  a  somewhat  exaggerated 
condition  known  as  the  stomach. 

The  cesophagus  is  connected  by  a  large  tube,  thougli  short,  with 
the  air-bladder.  This  is  placed  a  short  distance  from  the  pharj-nx 
aad  upon  the  first  or  upper  division  of  the  oesophagus. 

Stomach. — Rather  small  and  apparently  not  very  capacious  or 
distensible.  The  walls  are  considerably  thickened,  the  tissue  being 
muscular.  After  this  the  pyloric  region  is  marked  by  a  large, 
coinpreaseil  and  rounded  sac,  which  is  nearly  as  large  as  the  stomach 
itself. 

InleMne. — The  duodenum  persists  first  posteriorly,  then  runs 
forward  a  short  distance,  after  which  the  colon  is  formed.  Its 
walls  are  jwrous  and  not  muscular. 

The  colon  is  furnishefl  with  a  spiral  valve  and  no  rectal  gland  is 
present.     The  rectum  is  well  developed. 

Liver. — Large,  anterior  and  superior,  and  bilobed. 

Ryder*  says  under  Aeipenser  brevirostris  Le  Sueur:  "How 
much  more  extensive  than  the  Delaware  River  its  range  may  be  I 

^Hi^.  r.  .<   Mih  Comm.,  VIII,  1888,  p.  236. 
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have  no  means  of  knowing,  as  I  have  found  only  one  specimen, 
besides  the  five  obtained  by  myself  at  Delaware  City,  which  can  be 
regarded  as  an  authentic  example  of  the  species.  This  single 
specimen  is  in  the  museum  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  and  consists  of  a  dried  and  stuffed  varnished  skin 
marked  in  white  paint  '  84. '  It  agrees  in  every  essential  external 
particular  with  my  own  alcoholic  specimens,  but  no  record  of  its  his- 
tory is  accessible  amongst  the  catalogues  of  the  collections  of  that 
institution  ;  all  traces  of  the  old  manuscript  catalogues  of  the 
Bonaparte  and  the  other  old  collections  of  fishes  belonging  to  the 
Academy' s  museum  having  been  lost.  I  have,  however,  the  strongest 
suspicion  that  this  specimen,  which  is.  evidently  very  old,  judging 
from  its  present  condition,  may  be  one  of  the  originals  of 
Le  Sueur's  description  published  in  the  Tranmdions  of  the  Ameri- 
can Philosophical  Society  for  1818,  though  it  does  not  <5orrespond 
in  minor  details.  That  it  may  possibly  be  one  of  the  types  of  the 
species  seems  to  me  not  at  all  improbable,  from  the  fact  that 
Le  Sueur  was  also  one  of  the  early  members  of  the  Academy  and 
may  have  presented  the  specimen." 

I  have  not  been  able  to  find  this  specimen,  and  so  far  as  I  know 
the  only  specimen  from  Le  Sueur's  collection  at  present  in  the 
Academy  is  his  Gyprinus  maxillingwi.  Many  of  the  typical  speci- 
mens he  described  were  in  the  old  Philadelphia  Museum,  and  after 
its  dissolution  they  may  have  been  destroyed  in  the  conflagration  of 
P.  T.  Bamum,  who  purchased  purt  of  the  natural  histor^^  umtexial. 
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Andrew  Vanderslice. "  No.  14,405  is  a  specimen  belonging  to  the 
present  species  which  was  secured  in  the  Delaware  Bay  many  years 
ago.     It  is  labeled  as  having  been  obtained  from  Mr.  Holbrook. 

No.  16,968.  Type  of  Lepidostevs  otarius  Cope,  Proc,  Acad, 
Nat.  Sci,  Phila,,  1865,  p.  86.     (Dried  skin.) 

This  specimen  was  one  of  a  collection  of  fishes  said  by  Prof. 
Cope,'  to  have  been  **  brought  from  the  Platte  river,  near  Fort 
Riley,  by  Dr.  William  A.  Hammond."  It  is  very  evident,  as 
Profe.  Jordan  and  Evermann  have  observed,  **  Fort  Riley  was  on 
the  Kansas  river." 

81.  Lepisoiteai  platoitomai  Raflnesque. 

Lepisosteus  plaiosiomus  Rafinesqae,  lohth.  Oh.,  1820,  p.  72. 

No.  16,958.  Type  of  Cylindrostreua  productus  Cope,  Proc,  Acad. 
Nat.  Sci.  Phila.,  1865,  p.  86.  San  Antonio,  Tex.  (Dried 
skin.)     Dr.  A.  L.  Heermann. 

EXPLANATION  TO  PLATES  XII,  XIII,  XIV,  XV. 

Plate  XII,  fig.  1. — Acipenser  naccarii  Bonaparte. 

Fig.  2.^Pristinrus  melaitomui  (Rafinesqae). 

Platk  XIII,  fig.  3. — Oaleu$  mustelus  (Linnseas). 

Fig.  4. — Onleorhinus  galeus  (Linnseus). 

Plate  XIV,  fig.  b.—Haja  punctata  Risso. 

Fig.  6. — Dasyatis  violacea  (Bonaparte). 

Fig.  7. — Raj/i  miraletus  Linnseus. 

Plate  XV,  fig.  8. — Tetronarce  nobiliana  (Bonaparte). 

Fig.  9. — DasyatU  brucco  (Bonaparte). 

The  letters  referring  to  the  different  parts  of  the  viscera  are  the  same  in 
all  the  figures  :  a.  left  lobe  of  liver  ;  h.  right  lobe  of  liver  ;  c.  stomach  ; 
(/.  pyloric  region  ;  e.  spleen  ;  /.  small  intestine  ;  y.  colon  ;  A.  rectal  gland  ; 
t.  rectum;  k.  median  lobe  of  liver;  I.  air  bladder ;  m.  (esophagus. 


'  /Vof.  Acud.  Xut.  Sci.  P/iila.,  1865,  p.  85. 
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June  4. 

Mr.  Charles  Morris  in  the  Chair. 

Fourteen  persons  present. 

A  paper  entitled  ' '  New  Japanese  Marine  and  Fresh-water  Mol- 
lusca,"  by  Henry  A.  Pilsbry,  was  presented  for  publication. 

Occurrence  of  Hyla  andersonii  at  Clementoii,  N,  J.  — Mr.  Wrr- 
MER  Stove  exhibited  a  specimen  of  Hyla  anidersonti  obtained  at 
Clementon,  N.  J.,  May  12,  1901,  by  Mr.  Henry  L.  Viereck,  and 
presented  by  him  to  the  Academy. 

The  species  was  heretofore  known  only  from  five  examples — the 
type  secured  at  Anderson,  S.  C;  one  obtained  by  Dr.  Joseph 
Leidy,  at  Jackson,  N.  J.,  July  1860  ;  one  from  May's  Landing, 
N.  J.,  J.  E.  Peters,  June  1,  1888,  and  two  from  Pleasant  MiUs, 
June  17,  1889,  Dr.  J.  Percy  Moore. 

Mr.  Stone  stated  that,  though  probably  of  restricted  distribu- 
tion, the  species  would  no  doubt  prove  more  abundant  if  specially 
sought  for,  the  comparative  remoteness  of  the  New  Jersey  barrens, 
where  most  of  the  specimens  were  found,  and  the  retiring  habits 
of  the  animal  both  tending  to  make  its  detection  difficult. 

A  few  months  since  he  had  heard  some  tree  frogs  in  a  swamp 
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"  New  Mollueca  from  Japan  and  the  Loo  Choo  [Islands,"  by 
Seniy  A.  Pilsbry. 

"  A  Peculiar  Condition  of  GEdogonium,"  by  Ida  A.  Keller. 

••  CrystalUne  and  Crystalloidal  Substances  and  their  Relation 
to  Plant  Structure,"  by  Henry  Kraemer. 


June  18. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Ten  persons  present 

Papers  under  the  following  titles  were  presented  for  publication : 
"  The  Acridid»,  Tettigonidse  and  Gryllidse  Collected  by  Dr.  A. 
Donaldson  Smith  in  Northeast  Africa,"  by  James  A.  6.  Behn. 


June  25. 
Mr.  Arthur  Erwin  Brown,  Vice-President^  in  the  Chair. 

Nine  persons  present. 

A  paper  entitled  **  The  Nasal  Passages  of  the  Florida  Alliga- 
tor," by  A.  M.  Reese,  was  presented  for  publication. 

Henry  Kraemer  was  elected  a  member. 

The  following  were  ordered  to  be  printed : 
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NEW  LAND  M0LLU8CA  FBOM  JAPAN  AND  THE  LOO  CHOC  ISLANDS. 


BY  HENRY  A.  PILSBRY. 

The  collectors  sent  out  by  Mr.  Hirase  in  the  early  months  of  thb 
year  have  already  transmitted  much  new  and  valuable  material, 
in  the  study  of  which  it  is  my  privilege  to  assist  As  Mr.  Hirase 
desires  to  supply  such  species  as  have  been  collected  in  copious 
quantity  to  his  correspondents  in  America  and  Europe,  the  prompt 
publication  of  full  descriptions  of  the  novelties  is  necessary  to 
avoid  the  inconvenience  attending  the  publicity  of  manuscript 
names.  The  full  report,  with  figures  of  the  new  forms,  may  best 
be  deferred  until  the  results  of  the  season's  collecting  can  be  pre- 
sented in  connected  form.  iMost  of  the  following  species  are  from 
Kunchan,  the  northern  and  least  settled  province  of  the  island 
Okinawa,  or  Great  Luchu  (Loo  Choo),  and  from  Oshima,  hitherto 
unexplored  for  land  mollusks. 
Trochomorpha  horiomphala  (P&). 

Specimens  have  been  sent  by  Mr.  Hirase  (No.  631)  from  Kun- 
chan,  the  northern  province  of  Okinawa.  They  are  more  depressed 
than  Pfeiffer*s  type,  but  there  is  considerable  variation  in  the 
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36  margin  of  the  umbilicus  abrupt  but  not  keeled.     Aperture  small, 
hombic,  the  peristome  simple,  obtuse  and  whitish  in  fully  adult 
pecimens.     Alt.  5.3,  diam.  12.7  mm 
Oshima  (Mr.  Y.  Hirase,  No.  650). 

This  species  differs  widely  from  T,  eathcartod  (Rve. )  and  T.  hori- 
cmphala  (Pfr. ),  the  two  species  known  from  the  Loo  Choo  group, 
in  its  higher  spire  and  less  spreading  form.  It  is  closely  related 
to  r.  Shermani  (Pfr.)  of  Formosa,  but  differs  in  being  smaller, 
with  straightly  conic  spire,  the  whorb  concave  above  keel  and 
suture,  and  the  aperture  narrower,  less  rounded  below. 

It  is  named  in  honor  of  Dr.  A.  A.  Gould,  who  described  the 
Japanese  shells  collected  by  the  Ringgold  and  Rogers  Expedition. 
I  find  two  specimens  in  the  collection  of  the  Academy,  labeled 
**  H.  horiomphala  Pfr.     Oosima." 

lUiiroelilamji  perfiragilii  n.  sp. 

Shell    perforate,   depressed,  excessively  thin,  transparent,   pale 
yellow,  fragile.     Surface  brilliantly  glossy,  with  faint  growth-lines 
and  almost  obsolete,  scarcely  perceptible  spiral  striae.     Spire  low- 
oonic.      Whorls  4^,   somewhat  convex,   rather  slowly  widening, 
separated   by  a  narrowly  margined  suture,  the  last  whorl  much 
vider,  rounded  at  the  periphery,  rather  convex  beneath,  narrowly 
impressed  around  the  perforation.     Aperture  very  broadly  lunate, 
somewhat  oblique,  the  lip  fragile,  columellar  margin  with  a  short, 
triangular  reflection  partially  concealing  the  i>erf oration. 
Alt.  10,  greater  diam.  18,  lesser  15  mm. 
Alt.  8^,  greater  diam.  16,  lesser  14^  mm. 
Kunchan,  Okinawa  (Mr.  Y.  Hirase,  No.  637). 
A  capacious,  very  fragile  species,  somewhat  like  M.  Steai-nsi  Pils. 
of  China,   and  quite  different  from  anything  yet  described  from 
Ja|)an  or  the  Loo  Choo  group. 

lUerochlAinyi  Ondei  n.  sp. 

Shell  minutely  perforate,  depressed -couoidal,  thin,  somewhat 
translucent,  corneous-brown.  Surface  glossy,  sculptured  with 
weak  growth-wrinkles,  and  on  the  base  some  coarse  but  shallow 
and  inconspicuous  spiral  sulci,  obsolete  in  places.  Spire  conic; 
whorls  6J,  rather  strongly  convex,  slowly  widening,  the  last  wider, 
Bubangular  at  the  periphery,  the  angle  obvious  in  front,  but  dis- 
appearing near  the  aperture.     Base  convex,   sunken  around  the 
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perfoiatioa.  Aperture  lunate,  the  lip  simple  and  thin,  colamellir 
margin  hardly  thickened,  dilated  above,  a  triangular  reflection 
partially  covering  the  perforation. 

Alt  7,  diam.  10  mm. 

Kunchan,  Okinawa  (Mr.  Y.  Hirase,  No.  635). 

This  species  has  about  the  size,  form  and  appearance  of  the 
American  Grastrodonta  ligera  (Say),  though  the  whorls  are  more 
convex  and  less  striate  above,  and  there  is,  of  course,  no  callus 
lining  the  basal  part  of  the  interior.  The  generic  position  assigned 
is  somewhat  doubtful. 

It  is  named  in  honor  of  my  friend  G.  K.  6ude,  who  has  pro- 
duced several  meritorious  papers  upon  Japanese  land  snails. 

ItlitUm  borMlii  n.  sp. 

Shell  minutely  perforate,  pyramidal  with  slightly  convex  lateral 
outlines  and  flattened  base,  thin,  corneous-brown.  Surface  some- 
what shining,  sculptured  above  with  regularly  spaced,  very  delicate 
whitish  hair-like  strise,  the  base  showing  fine  spiral  striae,  and  ex- 
cept near  the  periphery,  minutely  but  rather  roughly  pitted. 
Whorls  7,  nearly  flat,  the  suture  but  slightly  impressed,  narrowly 
margineil;  the  last  whorl  acutely  carinate.  Aperture  rhombic,  the 
peristome  thin  and  fragile,  columellar  margin  abruptly  dilated  and 
reflexed  partly  over  the  perforation. 

Alt.  3|,  diam.  3^  mm. 

Kayabe,  Ojima,  Hokkaido  Island   (Mr.  Y.  Hirase,  No.  641). 
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slowly  descending  in  front,  convex  beneath.  Aperture  broadly 
lunate,  slightly  oblique,  bluish  and  showing  the  band  inside ;  peris- 
tome expanded  and  rather  narrowly  reflexed,  thickened  within, 
purple,  with  'the  extreme  edge  pale  ;  columellar  margin  broadly 
dilated,  very  dark,  half  covering  the  umbilicus. 

Alt  35,  diam.  43  mm. 

Alt.  29,  diam.  37  mm. 

Alt.  26,  diam.  33  mm. 

Alt  25,  diam.  32  mm. 

Alt  2M,  diam.  27  mm. 

Alt  19^,  diam.  26  mm. 

Oshima,^  (Mr.  Y.  Hirase,  No.  357). 

This  magnificent  species  is  related  to  both  E.  caliginosa}  and  E. 
mereataria^*  but  is  more  globose  than  either,  with  more  convex 
whorls.  It  differs  conspicuously  from  E,  caliginosa  in  having  the 
base  of  the  shell  and  aperture  rounded,  not  conspicuously  flattened, 
as  they  are  in  caliginoaa.  The  basal  lip,  moreover,  is  not  sinuous. 
E.  oihimcd  resembles  E.  mercaioria  in  the  form  of  the  aperture, 
bat  differs  in  being  more  globose,  with  a  larger  umbilicus  in  shells 
of  the  same  size,  and  the  whorls  are  more  convex. 

The  variation  in  size,  as  shown  by  the  above  measurements,  is 
extraordinary,  but  there  seems  to  be  a  complete  series  of  interme- 
diate specimens.  The  smaller  shells  are  those  most  resembling  E. 
mercataria.  E.  oshimcR  is  thus  related  to  species  of  Okinawa,  and 
not  to  the  luchuana  group  of  Japan  proper. 
Clilorit^i  •nohariitm  n.  sp. 

Shell  umbilicate,  thin,  concave  above,  of  a  rich,  dark  chestnut 
color.  Densely  hairy,  the  hairs  long,  regularly  arranged  in 
diagonal  lines  descending  forwardly  and  backward,  the  surface 
between  them  minutely  papillose.  Whorls  4J,  the  earlier  ones 
forming  a  rather  deeply  sunken  spire,  the  last  third  of  the  last 
whorl  deeply  descending  to  the  periphery,  the  whorl  preceding  this 
coiled  in  a  plane.  The  first  whorl  is  glossy  and  smooth;  the  last 
whorl  widens  toward  the  aperture,  and  is  obscurely  gibbous  and 
then  contracted  behind  the  lip;  the  base  convex,  having  a  small 
excavation  behind  the  basal  lip,  producing  a  low  prominence  just 
within  the  basal  margin  of  the  aperture.     Aperture  very  oblique» 

»  CataL  Marine  Moll  Japan,  PI.  10,  figs.  1-3,  6. 
'  Ibid.,  fig.  5. 
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very  broadly  lunate;  peristome  rather  narrowly  reflexed,  purple, 
the  margins  somewhat  approaching,  connected  across  the  parietal 
wall  by  a  slender,  raised  cord. 

Alt.  9,  greater  diam.  19,  lesser  15^  mm. 

Alt.  9J,  greater  diam.  18,  lesser  15  mm. 

-AJt.  7^,  greater  diam.  15,  lesser  12  mm.  (small  form). 

Oshima,  (Mr.  Y.  Hirase,  No.  354). 

This  fine  species  has  the  sunken  spire  of  the  typical  forms  of  the 
genus  from  the  Moluccas,  etc.  It  is  a  larger  and  much  finer  species 
than  the  two  hitherto  described  from  Japan,  C  oscUans  (Martens) 
and  C.  fragilis  Gude,  neither  of  which  has  the  well-developed  per- 
istome of  (7.  eucharistua.  Three  of  the  specimens  sent  are  of 
about  the  same  size,  but  another  is  conspicuously  smaller,  with  the 
spire  perceptibly  more  sunken,  and  the  low  "tooth"  within  the 
basal  margin  of  the  peristome  is  subobsolete. 

Suooinea  Hirasei  n.  sp. 

A  species  grouping  with  S,  pfeifferi  of  Europe  and  S.  retusa  of 
America.  Elongate,  fragile,  reddish  or  corneous,  amber-colored, 
composed  of  2J  very  rapidly  enlarging  whorls,  the  last  one  very 
large,  roughened  by  rather  coarse  growth-wrinkles.  Aperture  long- 
ovate,  somewhat  effuse  below,  the  margins  regularly  arcuate. 

Length  16,  diam.  9,  longest  axis  of  aperture  13,  width  6 J  mm. 

Tsuchiura,  Hitachi,  in  eastern  Hondo  (Mr.  Y.  Hirase,  No. 
642). 
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Dearly  6,  very  convex,  the  last  flattened  below  the  suture,  else- 
where well  rounded.  Aperture  circular,  somewhat  oblique,  blubh 
and  showing  the  bands  inside;  peristome  rather  narrowly  reflexed, 
its  fiioe  rounded,  faintly  red-tinted  or  bright  red,  continued  in  a 
callus  across  the  very  short  parietal  wall;  the  columellar  margin 
overhanging  and  partially  concealing  the  small  umbilicus. 

Alt.  30,  diam.  32  mm.;  antero-posterior  diameter  of  aperture 
21,  width  19^  mm. 

Alt.  29,  diam.  31  mm.;  antero-posterior  diameter  of  aperture 
20^,  width  19  mm. 

Operculum  circular,  multispiral,  concave  externally;  diam. 
15^  mm. 

Oshima,  (Mr.  Y.  Hirase,  No.  644). 

Related  to  C  jaurdtfi  Mori. ,  fulguraius  Pf r. ,  courheti  Anc. ,  and 
their  allies,  species  of  Tonquin  and  Burma.     It  is  remarkable  for 
its  elevated  spire  and  brilliant  peristome. 
PnpiiMlU  oihima  n.  sp. 

Shell  pupiform,  dark  purplish  brown  under  a  papery  whitish  outer 
color,  apparently  the  result  of  weathering,  densely  and  finely  striate 
when  unworn.  Whorls  6,  slightly  convex,  the  first  four  forming 
a  conic  spire,  the  penultimate  and  last  whorls  of  about  equal  diam- 
eter ;  last  whorl  somewhat  produced  forward  below.  Aperture 
vertical,  the  opening  small  and  circular;  peristome  broadly  reflexed, 
white  or  nearly  so,  very  heavily  thickened  on  the  face,  produced 
forward  in  a  flange  around  the  opening,  interrupted  by  minute 
channels  at  the  base  of  the  columella  and  posterior  end  of  the  lip, 
these  channels  expanding  funnel-like  outwardly;  parietal  ciillus 
ver}'  strong  at  its  right  end,  emitting  a  branch  which  rises  high 
above  the  termination  of  the  outer  lip. 

Length  10,  diam.  4.8  mm.;  diam.  of  aperture,  inside  of  j)eris- 
tome,  2.2  mm. 

Oshima  (Mr.  Y.  Hirase,  No.  645). 

This  species  differs  strongly  from  P.  ruja  Sowb.  and  its  slightly 
diflerentiate<l  local  forms  fruhstorferi  and  tmishimanaf  in  the  rela- 
tively enormous  development  of  the  peristome,  reducing  the  open- 
bg  of  the  aperture;  in  the  vertical,  not  oblique  plane  of  the  aper- 
ture, and  especially  in  having  the  tongue  of  the  parietal  callus 
defining  the  posterior  canal,  very  much  longer,  rising  high  above 
the  termination  of  the  outer  lip.     The  latter  is  abruptly  truncated 


350 


PROCEEDiyGS  OF  THE  ACADEMY  OP 


[June, 


on  a  level  with  the  suture,  not  produced  upward,  as  in  the  otner 
species  mentioned.  The  upper  foramen  of  the  lip  shows  from  in 
front  as  a  slit,  not  an  orifice,  as  in  P.  rti/a. 

P.  fnihstorferi  and  tsushiniana^  from  Iki  Island  and  Tsashima 
respectively,  are  hardly  distinguishable  from  rufa.     With  a  series 
of    P.   rufa  before  me  from  Kobe,   Awaji,   Hyuga  province  in 
Kiushiu,  and  other  localities,    and  specimens  of  fruhstarferi  and 
tsushimana  Mlldff.  received  from  Fruhstofer,  I  am  unable  to  find 
any  differential  characters  for  Dr.  von  Mollendorfifs  supposed  spe- 
cies and  subspecies  except  their  distribution.     The  deeply  dissected 
western  coast  of  Kiushiu  indicates  subsidence  of  an  an^a  long  ex- 
posed to  denudation,  and  points  to  the  recent  isolation  of  Tsushima 
and  neighboring  islands.     Their  fauna  has  much  in  common  with 
Kiushiu,  and,  so  far  as  we  now  know,   but  few   special  species 
strongly  differentiated  from  those  of  the  greater  island. 

DIPIiOMMATINIDiB. 


The  Japanese  Diploinmatinidce  fall  into  three  groups  :  D, 
pusilla  V.  Mart,  and  its  var.  omiemis  Pi  Is.  are  sinistral  forms, 
pusilla  being  placed  in  the  genus  Palaina,  subgenus  Oylin' 
dropalaiiia  by  Kobelt  and  Mollendorff;'  but  their  genera  Palaina 
and  Diplommatina  seem  to  stand  in  need  of  some  rearrangement, 
judging  by  the  lists  of  species. 

All  ot  the  other  Japaue^^e  species  apparently  belong  to  the  sec- 
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the  expansion ;  continued  in  an  adnate  callus  across  the  parietal 
wall     Palatal  fold  short,  to  the  left  of  the  parietal  callus. 

Length  2.2,  diam.  0.9  mm. 

Oahima  (Mr.  Y.  Hirase,  No.  648). 

This  species  is  not  related  to  any  other  form  known  from  Japan 
or  the  Loo  Choo  group.  The  turreted  shape,  extremely  convex 
whorls,  and  regular  spaced  rib-strise  are  its  prominent  features. 

Diplommatiiui  Baginata  n.  sp. 

Shell  dextral,  imperforate,  shortly  oblong-conic,  obese,  amber- 
colored  or  white,  densely  sculptured  with  delicate  thread-like  rib- 
strise,  about  25  in  the  space  of  a  millimeter  on  the  penultimate 
whorl,  slightly  wider  apart  on  the  earlier  whorls;  no  spiral  stria- 
tion.  Penultimate  whorl  widest,  those  above  forming  a  regularly 
conic  spire.  Whorls  6^,  the  first  obtuse  and  smooth;  last  whorl 
much  smaller  than  the  penultimate,  strongly  ascending  in  front. 
Aperture  subcircular;  columellar  tooth  strong,  as  usual.  Peris- 
tome narrowly  reflexed,  thickened  on  the  face,  continuous  in  a 
delicate  cord  across  the  parietal  margin.  Palatal  fold  above  the 
columella,  rather  long. 

Length  2.3,  diam.  1.2  mm. 

Naae,  Oahima  (Mr.  Y.  Hirase,  No.  6496) ;  also  Furuniga, 
Oshima  (No.  649a). 

A  smaller,  shorter  species  than  D.  imularum  of  Kuuehan, 
Okinawa,  or  D,  cassa  of  Hondo.  In  one  specimen  the  outer  lip 
i.«  duplicate,  in  the  others  merely  thickened.  The  upper  margin  of 
the  peristome  rises  nearly  to  the  preceding  suture.  A  specimen 
from  Furuniya  measures,  length  2.24,  diam.  1.28  mm. 

Diplommatina  oihimae  "■  f^p- 

Shell  dextral,  imperforate,  bright  red -amber  colored,  the  penulti- 
mate whorl  widest,  those  above  regularly  tapering,  forming  a  long, 
atUnmited  spire.  Whorls  7,  convex,  the  first  two  or  three  dark 
red,  smooth,  the  next  two  having  conspicuous  threcul-like,  xvide- 
tpaoed  rihleis,  the  last  two  whorls  densely  sculptured  with  low,  more 
delicate  rib-striae;  the  last  whorl  somewhat  contracted,  ascending 
in  front,  gibbous  on  the  base  behind  the  columellar  lip.  Aperture 
circular,  the  peristome  reflexed,  not  doubled,  ita  inner  edge  a  little 
thickened  and  built  forward,  scarcely  continuous,  the  parietal  callus 
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being  but  slightly  developed.     Columellar  tooth  strong,  as  usaaL 
Palatal  fold  wanting. 

Length  3,  diam.  1.4  ram. 

Oshima  (Mr.  Y.  Hirase,  No.  651). 

This  species  has  a  longer,  more  attenuated  spire  than  D. 
Ixichuanay  and  it  differs  from  that  and  all  other  described  Japanese 
species  in  the  widely  spaced  riblets  of  the  spire.  Moreover,  no 
palatal  fold  is  seen  through  the  front  of  the  whorl,  and  upon  open- 
ing a  specimen  I  found  it  wanting. 

Diplommatina  laohuaiiE  n-  sp. 

Bhell  small,  dextral,  oblong-conic,  brown,  finely  striate,  the  stris 
much  less  strong  than  in  other  described  species  of  Japan  or  the 
Loo  Choo  Islands.  Whorls  6,  convex,  the  penultimate  and  last 
of  about  equal  diameter,  those  above  regularly  tapering,  forming 
a  long,  conic  spire.  Last  whorl  ascending  to  the  aperture,  con- 
stricted at  its  beginning  in  front.  Aperture  somewhat  longer  than 
wide,  the  left  margin  straightened;  peristome  continuous,  the  outer 
lip  reflexed,  duplicate  by  a  narrow  crest  close  behind  it;  columellar 
tooth  strong;  palatal  fold  very  short.  ^  Length  2.3,  diam« 
1.15  mm. 

Province  of  Kunchan,  Okinawa  (Loo  Choo)  Island  (Mr.  Y. 
Hirase,  No.  629). 

Decidedly  conic  above,  as  in  the  larger  D,  Kohelti  Ehrm.  The 
striation  is  weaker  than  in  other  Japanese  species  of  the  group, 
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Kajabe,  prov.  Ojima,  Hokkaido  Island  (Mr.  Y.  Hirase,  No. 
639). 

This  is  one  of  the  northernmost  known  species  of  the  genus.  It 
is  somewhat  larger  than  D,  uzenensU,  the  rib-strise  are  more  widely 
spaced  and  under  a  high  power  there  are  fine,  dense,  spiral  striae, 
wanting  in  D,  uzenerms.  D,  caaaa  is  somewhat  more  cjlindric, 
with  finer  striation. 

D.  pusilla  Mart,  also  occurs  at  Kajabe,  Ojima,  whence  speci- 
mens have  been  sent  by  Mr.  Hirase.  They  measure  2.1  mm.  long, 
1  wide,  and  have  about  11  or  12  riblets  in  the  space  of  a  millimeter, 
measured  on  the  last  or  penultimate  whorls.  The  surface  between 
the  riblets  has  excessively  fine  spiral  strise,  and  I  find  that  these 
are  present  in  var.  omiensiat  as  well  as  in  what  I  take  to  be  typical 
D.  pwiUa,  although  I  overlooked  them  on  the  occasion  of  a  former 
examination.'  I  cannot  see  that  the  specimens  from  Hokkaido 
Island  differ  from  those  of  middle  Hondo. 

*  These  Proceedingi  for  1900,  p.  382. 
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CONTBIBUTIONS  TO  THE  LIFE-HISTOBY  OF  PLANTS.    Ho.  ZY. 


by  thomas  meehan. 
The  Bending  op  Mature  Wood  in  Trees. 

At  the  meeting  of  the  American  Association  for  the  Advance- 
ment  of  Science  held  in  Philadelphia  in  1884,  Prof.  Gharies  B. 
Bessey  exhibited  a  drawing  of  the  trunk  of  a  Balsam  Fir  that  had 
blown  over  and  had  bent  in  such  a  manner  that  the  curvature  could 
only  have  occurred  after  the  trunk  had  become  several  years  old. 
The  prevalent  impression  is  that  trees  and  branches  grow  into  their 
various  forms;  or,  as  the  popular  phrase  expresses  it,  ''  as  the  twig 
is  bent  the  tree's  inclined."  No  one  was  prepared  to  believe  that 
the  tree,  once  inclined,  could  at  any  time  thereafter  change  its 
form.  There  was  nothing  in  the  text-books  to  indicate  the  possi- 
bility of  such  phenomena.  Prof.  Bessey 's  specimen  was  looked 
upon  as  interesting  and  curious,  but  it  has  had  no  influence  in 
our  text-book  teachings.  Up  to  the  present  time  we  are  taught 
to  look  to  light,  gravitation,  tension,  turgescenoe,  or  some  one  or 
another  of  the  surrounding  conditions  to  account  for  the  direc- 
tion which  stems  or  branches  assume — the  independent  energy 
developed  from  plant  life  itself  receiving  but  slight  recognition. 
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**  Lincoln,  Neb.,  Dec.  29,  1900. 

**  Jtfy  Dear  Professor  Meehanc-^lu  regard  to  the  bending  of  the 
mature  internodes  of  conifers,  I  may  say  that  it  was  in  1884  that  I 
made  the  iirst  public  statement  before  the  Botanical  Club  of  the 
A.  A.  A.  S.,  or  possibly  before  the  Biological  Section  itself.  It  was 
to  the  effect  that  in  the  spring  of  the  year  1882  (exactly  April  8)  a 
tornado  crossed  the  campus  of  the  Agricultural  College  at  Ames, 
la  ,  and  among  other  things  which  it  did,  it  partly  uprooted  a 
number  of  conifers,  bending  them  over  almost  to  the  ground  in 
some  cases.  After  a  while  I  noticed  that  these  trees  were  bending 
upward,  and  that  the  bending  was  not  confined  to  the  youngest 
iutemodes,  but  that  the  older  internodes  were  more  or  less  bent 
also.  I  noticed  this  particularly  in  the  case  of  some  Balsam  Fir 
trees,  Abies  balsamea,  in  which  the  bending  extended  several  years 
back  of   the  time  when  the  trees  were  first  partly  uprooted. 

**  This  year  (in  August)  I  had  the  opportunity  of  noticing  the 
same  thing  in  connection  with  the  Foxtail  Pine,  Pinus  fiexilis 
var.  JUurrayana,  in  the  Yellowstone  Park  A  slender  tree  had 
been  bent  to  the  ground  by  the  fall  of  a  larger  tree,  and  yet  the 
smaller  tree  had  been  able  to  bend  a  considerable  portion  of  its 
top  so  as  to  bring  it  approximately  erect.  A  careful  examination 
of  the  larger  tree  in  regard  to  the  time  of  its  fall  made  it  certain 
that  several  of  the  mature  internodes  of  the  smaller  tree  bent 
after  reaching  the  horizontal  position.  I  have  seen  something 
like  this  in  case  of  the  destruction  of  the  central  *  leader '  of  the 
Austrian  Pines  on  the  University  campus,  during  the  past  ten  or 
twelve  years,  but  these  cases  are  not  as  striking  as  those  cited 
above. 

"  I  am  glad  that  you  are  to  bring  this  out,  as  I  know  that  it 
will  be  so  done  that  there  will  be  no  doubt  at  all  in  regard  to  it. 
**  I  am  very  truly,  etc., 

** Charles  E.   Bessey.'' 

My  own  work  began  by  inclining  an  Arbor  Vitie,  Thuja  occiden- 
tnlU,  to  an  angle  of  about  45°.  It  was  about  eight  feet  high  and 
perfectly  straight.  About  the  midille  of  May  the  following  year 
the  apex  began  to  curve  upwardly.  The  process  continued  for 
about  three  weeks,  by  which  time  the  curving  had  extended  down 
to  some  three  feet,  reaching  the  five-year-old  wood  of  the  main 
stem.  In  the  course  of  this  process  the  upper  portion,  that  had 
commenced  the  incurving  motion,  would  again  become  erect,  so 
that  the  curve  would  only  occupy  a  few  feet  in  extent  in  the  region 
of  the  three  to  five-year-old  wood.  The  upper  or  erect  portion 
would,  however,  be  considerably  out  of  line  with  the  i>erpendicular 
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of  the  tree's  original  growth  from  the  ground.  The  following 
year  the  incurve  extended  down  to  the  six  or  seven-year  wood, 
and  the  upper  portion  recurved  so  that  it  might  again  assume  a 
perpendicular  position.  No  further  curving  occurred  in  after 
years.     The  tree  is  yec  one  of  the  curiosities  on  my  grounds. 

Following  this  was  an  experiment  with  a  Lawson  Cypress^ 
Oupres^is  Lawsoniana,  The  results  were  similar,  the  incurving 
being  just  after  active  growth  in  spring. 

So  far  we  have  the  lesson  from  direct  experiment.     But  when 
we  look  around  us  we  see  the  bending  power  abundantly  illos- 
trated.     The  Galena  Weeping  Elm,  a  form  of  Ulmus  AmericanOy 
grafted  on  stems  eight  or  ten  feet  high,  starts  from  the  first  with 
cord-like  pendent  branches  reaching  to  the  ground.     But  I  have 
trees  between  thirty  and  forty  years  old  that  are  nearly  as  many 
feet  high.     I  have  never  seen  an  erect  one-year-old  branch  on  the 
trees.     At  the  end  of  every  branch  there  is  pendent  a  growth  of 
two  or  three  years.     For  several  years  I  have  watched  a  leading 
branch  that  is  straight  and  nearly  horizontal,  now  over  twenty  feet 
in  length  ;  a  pendent  growth  of  three  years  is  always  at  its  termi- 
nus.    I  find  that  in  June  the  third  year's  growth  straightens,  the 
new  growth  still  forming  a  continuous  three-year  bend.     The  Weep- 
ing Willow  will  occasionally  make  a  few  vigorous  straight  stems  to 
aid  in   the    upward    growth,    but  the  majority  of    the   curved 
branches   take  to  straightening  after  two  or  three  years.      The 
Hemlock  Spruce,  Abiss  canademist  curves  its  new  growth,  which 
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the  recurve  and  the  apex.  This  method  of  first  becoming  a  little 
more  horizoatal,  then  recurving  near  the  base  and  incurving 
toward  the  apex  is  quite  common  among  coniferous  trees.  The 
actual  bending  ot  the  main  trunk,  which  Prof.  Bessey  and  myself 
ascertained  by  actual  observation  in  three  species  of  coniferse,  may 
have  another  illustration  in  a  specimen  of  the  Himalayan  Pine» 
Pinus  excelsa,  on  the  estate  of  Caspar  Heft  in  Germantown.  It  is 
about  fifty  years  old,  and  probably  among  the  earliest  introduced 
to  American  gardens.  The  heavy  trunk  is  curved  from  near  the 
ground  to  about  twenty  feet  upwardly.  The  verticels  of  branches 
in  this  8|)ecies  of  Pine  extend  all  around  the  trunk  in  a  regular 
horizontal  line.  In  the  curved  portion  of  this  tree  the  straight 
branches  on  one  side  are  directed  above  the  horizontal  line,  on  the 
other  side  they  point  below.  There  can  be  no  other  explanation 
of  this  than  that  the  tree  blew  over  when  about*  twenty-five  feet 
high,  and  that  the  whole  of  this  early  twenty-five-year  growth  had 
been  made  to  curve. 

Most  species  of  trees  will  have  some  of  their  mature  branches 
incurve  or  recurve  at  various  ages;  and  this  curving  is  often  char- 
acteristic of  the  species.  The  list  is  made  up  from  specimens 
growing  on  my  own  property,  with  the  exception  of  a  few  left  of 
the  original  forest,  all  planted  by  myself  within  the  past  forty 
years: 

lUgnoUA. 

In  Jjf.  iripetelay  M,  Fraseriy  M.  compicua  and  M,  macrophylla  I 
observe  no  disposition  to  curve  at  any  age.  But  M,  acuminata 
sends  out  its  upper  brandies  at  an  acute  angle,  with  the  apices 
incurved.  After  about  five  years  they  commence  to  descend  by 
a  curve  near  the  base.  These  curves  of  the  lower  branches  increase 
ID  width,  until  finally  the  upper  portions  of  the  branches  again 
incurve,  as  noted  in  many  coniferse,  especially  of  the  Spruce 
family.     Plate  XVI  represents  a  thirty-five-year- old  tree. 

TUia. 

The  Lindens  :  No  curving  observed  in  T,  Europcea,  but  in 
mature  trees  of  T,  Americana  they  are  common  and  striking. 

Il«z. 

I  have  no  large  specimens  of  /.  Aquifolium.  In  bushy  speci- 
mens of  /.  opaea  no  curving  noticed  ;  but  where  the  plant  has 
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assumed  a  tree-form    descent    commences    in    the    five-year-old 
branches,  and  thej  finally  curve  and  recur\^e  as  in  the  Spruces. 
KcBlrenteria. 

This  seems  naturally  tortuous ;  but  the  branches,  once  fonned, 
seem  unchangeable. 

JEbouIub. 

A,   ffippoeastanum  recurves  remarkably,  even  in   branches  of 
considerable  age. 
Acer. 

The  Maple  family  :  A.  dasycarpum,  the  Silver  Maple,  b  remark- 
able for  its  eccentricity  as  regards  the  curving  of  its  branches. 
One  form  known  in  gardens  as  **  Wier's  Cut-leaved,"  has  cord- 
like pendulous  branches,  some  of  which  straighten  eventually  and 
ascend.  The  leading  branches  are  mostly  erect,  and  aid  in  the 
heightening  of  the  tree.  Some  individuals  of  the  ordinary  trees 
recurve  branches  in  great  numbers  when  these  are  several  years 
old ;  other  specimens  show  do  recurving  of  individual  branches. 
The  recurving  of  weaker  branches  is  a  common  feature.  A. 
saccharinuniy  the  common  Sugar  Maple,  seldom  recurves  the  larger 
branches;  but  the  weaker  ones  frequently  begin  to  curve  when  two 
or  three  years  old,  and  continue  to  such  an  extent  as  often  to 
form  almost  a  circle.  The  species  can  be  recognizeil  at  long  dis- 
tances by  this  character.  In  A,  rubnim,  the  Red  Maple,  I  see  no 
disposition  to  curve ;  in  A,  platanoidea  none ;  but  it  occurs   to  a 
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fiuniliar  archipg  was  attributed  to  the  weight  of  fruit.  This  I  have 
found  erroneous.  The  curving  of  the  large  branches  does  not 
begin  until  the  tree  has  reached  nearly  the  height  it  is  to  eventuaUy 
become.  It  is  not  seen  on  younger  trees,  no  matter  how  much 
fruit  they  may  have  to  bear.  This  is  also  true  of  the  Apple.  The 
Cherry  does  not  curve.  The  Cerama  aerotina,  Wild  Cherry,  shows 
no  disposition  to  curve,  but  in  old  specimens  of  C  Pad^ia  the 
maturer  lower  branches  often  curve  considerably.  In  OraUBgvs, 
Amelanehier,  and  allies  no  tendency  is  observable. 

Cornnf. 

Old  bushes  of  Camus  Mas  have  the  branches  curved  considerably 
with  age.  Nyssa^  the  Sour  or  Black  Gum,  starts  horizontally  from 
the  first. 

Diotpyrot. 

Diaspyros  Virginiana,  the  Persimmon,  has  its  branches  more  or 
less  tortuous  at  an  early  stage,  but  in  about  ten  years  the  laterals 
beccnne  more  horizontal,  and  the  ends  of  the  branches  curve  up 
from  the  fifth  year's  growth. 


In  JET.  tdraptera  and  H,  diptera  there  is  no  apparent  curving, 
but  H.  Meehanif  a  remarkable  seedling  sport  in  my  garden  from 
J9r«  tetraptera,  has  erect  branches  that  recurve  remarkably  when  a 
few  years  old,  giving  the  tree  a  curious  wind-swept  appearance. 

Cauipa. 

Caialpa  bignonioides  and  C  speciosa,  old  trees,  give  the  impression 
of  curvature  with  age,  but  I  have  not  been  able  to  decide  this  to 
my  satisfaction.  The  tortuosity  may  be  due  to  early  growth 
alone. 

LioniB. 

The  branchlets  of  Laurus  Sassafras  start  out  in  early  life  at  an 
angle  of  about  45^,  but  after  about  five  years  assume  a  horizontal 
direction.  The  succeeding  branch  system  is  tortuous,  but  seldom 
becomes  decumbent. 

Xonii. 

The  Mulberry  family  shows  little  disposition  to  depart  from  the 
original  plan  of  divergence.     In  some  specimens  of  Moras  alba  I 
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have  seen  some  of  the  lower  brancfaeB  cunred,  which  must  have 
occurred  late  in  life,  but  this  seems  exceptional. 

PlatanuB. 

In  P.  occidentalis  I  have  found  no  sign  of  adult  curving,  but  in 
P.  orientalis^  the  European  si)ecjes,  the  laterals  change  from 
angular  divergence  to  horizontal  positions,  and  even  recurving  in 
many  cases. 

JuglanB. 

The  Walnut  family,  I  believe,  retain  their  early  character 
through  life,  though  the  English  Walnut  has  a  tortuous  appear- 
ance. 

Qoerom- 

It  is  in  Querciia,  or  the  Oak  family,  that  we  find  the  most  inter- 
est, as  the  numoTous  species  afford  material  for  comparison.  The 
angular  divergence  and  ultimate  positions  seem  so  characteristic 
that  we  may  have  a  reasonable  assurance  of  the  species  when  a 
tree  is  seen  from  a  rapidly  passing  railroad  train.  Quereus  podus- 
triSf  the  Pin  Oak,  is  a  good  illustration  of  what  occurs  in  many 
species  (Plate  XVII). 

The  upper  branches  grow  at  an  acute  angle,  but  after  about 
five  years  proceed  to  decline,  the  point  of  departure  being  at  the 
base,  near  the  main  trunk.  By  fifteen  years  they  have  become 
horizontal,   and    continue   declining    until   the  divergence  again 
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that  most  species  of  Oak,  when  growiDg  and  in  nursery  rows,  pro- 
duce some  weak  side  branches  that  soon  become  horizontal  and 
finally  curve. 

LiqnidAinbar. 

The  Sweet  Gum,  Liquidambar  dyraciflua,  seems  never  to  change 
the  angular  divergence  of  its  laterals  so  far  as  a  few  inches  from 
the  base  is  concerned,  but  at  a  little  beyond  this  they  commence  to 
decline  at  about  ten  years  old  in  much  the  same  manner  as  ihe  Pin 
Oak,  but  eventually  they  take  an  upward  bend,  so  that  there  is  a 
curving  and  incurving  feature  as  in  the  Norway  Spruce. 

Fnudiinf. 

The  Ashes,  as  a  rule,  retain  their  original  plan  through  life,  but 
F.  Americana  and  F.  sambueifoliaf  the  White  Ash.  and  the  Black, 
become  very  much  curved  in  the  older  branches. 


In  the  Willow  family  I  have  noted  no  departures  from  the  original 
plan;  the  weeping  variety  of  Salix  Japonica,  the  well-known 
Weeping  Willow,  excepted,  as  already  noted. 

Ulmut. 

There  seems  to  be  some  tendency  in  young  plants  of  U.  racemosay 
the  Thomas  Elm,  to  have  the  weaker  branchlets  recurve;  but  I  have 
no  mature  specimen. 

ConifenB. 

In  the  Cypresses,  Junipers  and  some  Pines  I  have  found  no  evi- 
dence of  the  curving  of  mature  branches,  but  in  the  Pines,  Firs  and 
Spruces  the  fact  is  self-evident.  The  upper  series  of  about  ten 
jean  of  branching  take  an  acute  angle,  then  a  horizontal  direc- 
tion at  the  ba«e,  which  is  eventually  recurved,  and  finally  an 
incurving  occurs  toward  the  younger  portion  of  the  branches.  In 
many  Pines — Pinus  pungens,  for  instance — when  the  natural  height 
is  about  reached,  the  upper  branchlets  become  horizontal.  The 
top  of  the  tree  is  often  as  fiat  as  if  sheared  Vi  make  a  plane  sur- 
face. Judging  by  pictures  of  European  scener}'  Piiius  Finea  has 
this  habit  in  the  Old  World. 

Among  monocotyledons,  I  have  noted  in  the  South  specimens  of 
ChamcBTops  Palmetto^  that  had  been  evidently  turned  aside  some- 
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what  in  their  earlier  growth,  that  had  curved  the  main  stem  in  the 
effort  to  secure  again  the  upright  position. 

The  facts  adduced  reveal  to  us  a  stupendous  power  in  plant  life, 
of  which  biologists  hitherto  have  taken  little  heed.  True  we  have 
had  casual  notes  of  mushrooms  lifting  heavy  paving  stones  in  a 
single  night ;  of  the  roots  of  trees  throwing  down  stone  walls  and 
cleaving  dense  rocks  in  wedge-like  fashion.  I  have  myself  re- 
corded a  case  where  a  large  tree  growing  on  a  rock  had  by  accre- 
tions below  lifted  the  whole  of  its  immense  weight  of  trunk  and 
branches,  so  that  it  did  seem  that  the  trunk  had  elongated  and 
that  a  side  branch  had  been  carried  several  inches  above  its  orig- 
inal distance  from  the  ground,  but  the  great  significance  of  these 
facts  has  not  been  made  clear  to  us.  The  action  of  light,  of 
gravitation,  or  of  any  external  condition  as  a  factor  in  direction 
fails  to  satisfy  us.  It  has  been  usual,  especially  of  recent  years,  to 
refer  to  conditions  of  environments  as  accounting  for  many  of  the 
phenomena  of  life.  Undoubtedly  these  conditions  must  operate  to 
some  extent,  or  the  speculations  based  on  them  could  not  command 
the  assent  of  so  many  great  minds.  We  know,  for  instance,  that 
a  plant  growing  vigorously  in  a  cellar  or  dark  room  will  incline 
toward  the  light;  but  I  have  shown  in  the  Proceedings  of  the 
Academy  that  in  the  dense  darkness  of  mines  species  of  Agaric, 
growing  from  the  roof  or  sides,  curve  their  stipes  upwardly,  as  do 
ghrooms  that  sorinur  up  iu  a  dark  night  oii  the  aide  of  a  sIodJbe 
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is  dearly  apparent  The  tree  could  scarcely  keep  a  mass  of  foliage 
in  healthy  condition  wholly  to  the  ground  if  it  adhered  strictly 
to  the  acute-angular  method  that  marks  the  upper  growths. 

So  far  we  may  trace  the  effort  for  individual  benefit  in  the  direc- 
tion changes,  but  that  conditions  of  environment  are  active  forces 
in  the  work  may  well  be  doubted  from  the  fact  of  great  variation 
in  the  degrees  of  curvature. 

It  has  already  been  stated  that  the  observations  were  made  on 
my  own  grounds.  Comparing,  however,  trees  of  my  own  with 
others  of  the  same  species  on  neighboring  properties,  we  find  wide 
divergencies.  In  some  trees  of  the  same  species  there  will  be  few 
illustrations  of  curving,  while  in  others  nearly  every  large  branch 
will  take  on  an  arcuate  form.  This  fact  is  illustrated  in  Plate 
XVI  of  Magnolia  cusuminata.  The  two  trees  are  within  thirty 
feet  of  each  other.  The  one  on  the  right  shows  considerable 
incurving.  The  upper  branches  have  retained  their  original 
angular  divergence,  and  the  bend  toward  the  horizon  ss  age 
advanced  has  been  gradual;  only  a  few  at  the  base  and  on  the  one 
side  have  reached  that  point.  We  can  see  that  if  this  tree  had 
wholly  lost  the  recurving  power  we  should  have  a  fastigiate  indi- 
vidual, closely  imitating  a  Lombardy  Poplar  in  form.  But  the 
one  on  the  left  took  early  to  recurving,  and  to  such  an  extent  that 
it  seemed  to  the  good  of  the  tree  that  these  should  ultimately 
incurve  in  order  to  afford  room  for  a  healthful  branching  devel- 
opment. 

With  all  these  individual  variations  there  is  still  a  general  char- 
acter assumed  by  each  species,  by  which  it  may  be  distinguished  as 
well  as  by  the  characters  derived  from  leaves,  flowers  or  fruits. 
In  Qiierciis  palustris,  for  instance  (Plate  XVII),  there  is  little  dis- 
position to  curvature  in  the  decumbent  branches.  They  bend  very 
close  to  the  main  trunk.  They  commence  to  diverge  when  about 
five  years  old,  and  the  continuously  increasing  degree  of  divergence 
can  be  seen  at  a  glance.  This  character  will  vary  more  or  less  in 
different  trees,  but  there  is  almost  always  enough  in  evidence  to  enable 
one  to  distinguish  the  Pin  Oak  from  other  species.  The  Scarlet  Oak, 
Quereiu  coecinea,  rarely  shows  any  disposition  to  curve  mature 
branches.  A  representation  of  this  species  is  given  on  the  right 
hand  of  the  Pin  Oak  (Plate  XVII).  But  here  we  may  note  again 
that  there  is  no  necessity  for  it,  as  the  original  angle  of  divergence 


364 


PROCEEDINGS  OF  THE  ACADEmr   OF 


[Jane, 


is  sufficient  to  allow  for  a  fair  development  without  subsequent 
change.  May  we  not  borrow  a  simile  from  a  class  of  inetaphysicianB 
who  contend  that  "  man  is  not  merely  a  creature  of  circumstanoes, 
but  his  character  is  mainly  made  for  him  and  not  by  him,"  and 
believe  that  an  inborn  direction,  and  not  environment  to  any  great 
extent,  is  the  ruling  power  in  vegetable  life  ? 

What  is  the  nature  of  this  power  that  is  capable  of  bending 
with  ea^  and  without  a  break  an  old  branch  or  trunk  of  a  thick- 
ness that  would  require  an  immense  mechanical  pressure  for  man 
to  accomplish  ?     How  does  it  operate  ? 

In  the  paper  already  cited^  I  drew  attention  to  the  fact  that  the 
life-growth  of  a  plant  was  in  a  measure  a  struggle  against  gravita- 
tion, and  that  a  great  part  of  the  nutrition  prepared  by  the  plant 
was  spent  in  supplying  energy  in  this  struggle.  Consequently  wh^ 
a  plant  received  extraneous  aid  in  the  contest,  the  extra  nutrition 
saved  by  this  assistance  was  diverted  to  extra  growth  and  luxu- 
riance. Many  observations  have  since  shown  that  to  energy  trans- 
muted from  nutrition  we  have  to  look  for  the  various  forms  that 
plants  assume.  To  the  highest  degree  of  energy  we  may  attribute 
the  chief  triumph  of  growth  force  over  gravitation.  This  is  ex- 
emplified in  the  leading  shoot  of  Pine  trees.  Observers  know  that 
in  this  leading  shoot  the  highest  vegetative  force  is  exhibited.  It 
so  successfully  resists  all  ^cravitating  influences  that  it  is  drawn  in 
no  degree  from  an  exact  perf)endicular.  If,  however,  the  main 
?rawiDK  shoot  of  a  vi*jorous  tree  is  broken  off,  the  extra  nutrition 
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stroog  ID  comparison  with  the  variety.  The  Kilmarnock  Weeping 
Willow  is  weak  in  comparison  with  Salix  caprea,  its  parent,  and 
this  is  true  of  all  the  weeping  trees  in  gardens — they  are  all  in 
various  degrees  more  slender  and  delicate  than  the  normal  forms 
of  the  same  species. 

The  ability  to  overcome  gravitation  has  been  lost,  in  proportion 
to  the  lessened  degree  of  energy. 

How  does  this  view  account  for  the  case  of  the  incurving  of 
branches  that  have  become  decumbent  ? 

It  seems  like  a  mere  restatement  of  the  fact  to  say  that  the 
incurving  branch  has  simply  regained  a  power  to  successfully  lesist 
gravitation  it  had  never  wholly  lost.  When  we  note,  however, 
that  these  incurves  are  all  methodical,  and  only  occur  when  they 
are  evidently  beneficial  to  the  plant,  we  may  infer  that  energy 
itself  is  not  blindly  directed,  but  is  under  the  control  of  a  life- 
power  within  the  plant  that  is  able  to  strengthen  a  weak  position 
when  it  is  for  the  general  good.  We  see  this  when  it  undertakes 
to  heal  a  wound ;  we  only  extend  our  view  of  this  power  to  meet 
these  new  cases. 

In  conclusion,  trees  have  the  power,  not  merely  to  grow  into 
various  forms  as  it  is  usually  understood,  but  to  bend  mature 
branches  when  exigencies  require  it;  and  this  display  of  power 
results  from  varying  degrees  of  energy  employed  by  plants  in 
their  struggle  with  gravitation. 
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OBSEBVATIOKS  UPON  THE  PLAOEHTA  AKD  TOUKG  OF 
DA8TPU8  SEXOnrCTUS. 

BY   HENRY  C.    CHAPMAN,    M.D. 

The  Edentata,  so  called  by  Cuvier  on  account  of  the  teeth  bang 
60  imperfectly  developed  or  absent  in  the  representatives  of  the 
order,  includes  a  very  heterogeneous  assemblage  of  animals — ant- 
eaters,  sloths,  armadillos — diflfeiing  very  much  in  their  internal 
organization,  especially  in  the  character  of  their  placentation. 
Thus  the  placenta  in  the  Gape  ant-eater,  Orycturopus,  is  deciduous 
and,  according  to  some  authorities,^  discoidal,  to  others*  zonular 
in  form.  In  theTamandua,  T,  tetradadyla,  it  is  possibly  deciduous 
and  discoidal;'  in  the  sloths,  ChoUzpm  Hoffmanni,  it  is  decidu- 
ous and  loboid  in  form;*  in  the  Pangolin,  Mania,  f  non -decidu- 
ous and  diffuse;"  in  certain  species  of  armadillos,  e.  g,  D<uypus 
novoneindiis,  possibly  deciduous  and  discoidal.* 

In  view  of  the  fact  that  such  profound  differences  exist  in  the 
placentation  of  the  Edentata,  it  is  hoped  that  the  following  obser- 
vations upon  the  placenta  and  young  of  the  six-banded  armadillo 
born  in  the  Philadelphia  Zoological  Garden  and  submitted  to  the 
author  for  examination  by  Mr.   A.  E.  Brown,  Secretary  of  the 
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observed  enclosed  in  a  common  chorion  by  KoUiker*  before,  and 
bj  Duges*  after  Milne-Edwards'  obsejrvations.  Different  explana- 
tions have  been  offered  bj  anatomists  of  this  apparent  anomaly  of 
one  chorion  enclosing  a  number  of  foetuses.  The  most  satisfac- 
tory as  yet  offered,  though  hypothetical,  the  early  development  of 
the  armadillo  being  unknown,  is  that  originally  the  number  of 
chorions  correspond  to  the  number  of  foetuses,  but  that,  as  devel- 
opment advances  the  adjacent  walls  of  the  primitively  distinct 
chorions  fuse  together  and  ultimately  break  down,  the  result  being 
the  formation  of  one  chorion.  In  the  case  of  the  six-banded  arma- 
dillo, Dasypus  aexcinctiis,  the  mother  gave  birth  to  but  one  young, 
and  there  were  no  reasons  for  supposing  that  more  than  one  was 
developed  during  the  pregnancy. 

The  young  armadillo  (Plate  XVIII,  fig.  1),  the  first  bom  at  the 
Philadelphia  2jOological  Garden,  a  male  which  lived  but  a  few 
hours,  was  perfectly  developed  and  measured  from  snout  to  end  of 
tail  25  centimeters  (10  inches).  The  most  striking  feature  of  the 
young  animal  externally  was  the  size  of  the  penis,  it  measuring  3. 7 
centimeters  (1.5  inches).  It  is  well  known  that  this  organ  attains 
an  enormous  size  in  the  adult  armadillo,  absolutely  as  well  as 
relatively.  Six  distinct  broad  bands  and  two  indistinct  narrow 
ones  were  observed  on  the  dorsal  surface,  but  they  were  as  yet  soft 
to  the  touch. 

No  trace  was  found  of  an  umbilical  vesicle,  amnion,  or  auy 
part  of  the  chorion  except  that  entering  into  the  formation  of  the 
placenta.  The  umbilical  cord  measured  22.5  ceutiraeters  (9 
inches),  the  vessels  not  being  spirally  disposed,  as  was  also  observed 
by  Milne-Eilwards  to  be  the  case  in  the  Tamandua.  The  umbilical 
vesfels  were  so  much  torn  (having  been  apparently  gnawed  by  the 
mother )  ad  to  make  it  impossible  to  inspect  the  placenta  throuirh 
tbem.  A  mixture  of  gelatine  and  carmine  was,  however,  forced 
(iirec'tly  into  a  few  of  the  small  vessels  of  the  placenta,  which 
con»iste<i  *)f  the  villous  processes  of  the  chorion  only,  without 
admixture  of  any  maternal  tissue,  and  was  therefore  non-decidu- 
ate.  The  f«etal  villi  were  disposed  as  a  girdle  or  zone  (Plate 
XVIII,   tig.   2)  on  that  part  of  the  chorion  in  contact  with  the 
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uterus.  The  zone  measured  from  outer  edge  to  outer  edge  aboat 
5  centimeters  (2  inches),  the  average  breadth  of  the  rim  of  the 
zone  1.2  centimeters  (.5  inch),  the  breadth  of  the  space  between 
the  inner  edges  of  the  zone  and  destitute  of  villi  2. 5  centimeters 
(1  inch).  The  placenta  in  the  six-banded  armadillo  is  not,  how- 
ever, a  zonular  one  in  the  sense  in  which  that  word  is  used  by 
anatomists.  It  does  not  surround  the  chorion  as  a  broad  band,  the 
poles  of  the  latter  being  bare  as  in  the  "  diffuse  "  non-deciduate 
placenta  of  the  pig  ;  nor  as  a  narrow  one  as  in  the  **  zonular" 
deciduous  placenta  of  the  Carnivora,  etc.  It  should  .be  regarded 
morphologically  rather  as  a  discoidal  placenta,  the  central  portion 
of  the  disk — ihat  is,  the  part  of  the  chorion  lying  within  the  inner 
edges  of  the  rims  of  the  villous  zone — presenting,  however,  no 
villi.  The  placenta  in  Dasypus  sexcinduB  being  therefore  ring- 
shaped,  rather  than  discoid  in  form,  if  it  be  permitted  to  introdaoe 
a  new  name  in  anatomical  nomenclature,  it  might  be  described  as 
a  non-deciduate  cricoid  placenta.'*  The  villi,  measuring  on  an 
average  20  mm.  (.8  inch),  were  not  simple  as  in  the  Pachy- 
dermata,  Camelidse  and  Tragulidse,  but  compound  &s  in  Man. 
They  presented  a  beautiful  arborescent  appearance  (Plate  XVIII, 
fig.  3),  the  terminal  twigs  ending  in  bulbous  or  rounded  extremi- 
ties (fig.  4).  As  is  well  known,  Von  Baer,"  E8chricht,"lhe  elder 
Milne-Edwards,"  Huxley,"  and  in  recent  times  Haeckel,**  advo- 
cated classifying  the  monodelphous  mammalia  according  to  the 
character  of  the  placeQtation.     It  is  obvious,  however,  as  shown 
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DeoidnoQS 


.  NoD-deoidnons 


r  Primates,  eto. 
[  Bradypns. 

{Elephant. 
Carnivora. 
Oryoteropus. 

^^-^^  {  lunie. 

Cotyledonary  {  ^ 

Criooid  Dasypus  sezcinotus. 

r  Dasypns  novemcinctas.^' 
L  Tamandua  tridaotyla.^' 


Disooidal 


Disooidal 


EXPLANATION  OF  PLATE  XVIII. 

Fig.  1. — Yonng  Armadillo  and  foetal  face  of  placenta. 

Fig.  2.— Uterine  face  of  plaoenta. 

Fig.  3. — A  villous  process  of  the  chorion. 

Fig.  4. — A  portion  of  the  same  as  seen  when  magnified. 

''  Inoertum  sedis. 
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THE  ACBIBIDX,  TETTIOOKIDX  AKD  GBTLLIDX  COLLBCTID  BT 
DB.  A.  DOKALDBOK  SMITH  IK  KOBTHEAST  AFBICA. 

BY   JAMES  A.  G.  REHN. 

As  a  portion  of  this  collection  has  been  previously  reported  on/ 
it  is  not  necessary  to  repeat  any  of  the  preliminary  remarks  theD 
made. 

Family  ACRIDID^. 

Subfamily  AoridinsB  {TryxalintB  auc^.). 

Aorida  xiainta  (Linnseus). 

1758.   Gryllus  (Acrida)  nasuta  Linnsos,  Syst.  Nat.,  X  ed.,  I,  p.  427. 

Ten  specimens,  four  males,  two  females,  four  immature. 

Grorgora,  Gallaland,  September  13,  1894.     c?. 

Near  Hargeisa,  Somaliland,  July  21,  1894.     c?,  ?. 

Sheikh  Husein,  Gallaland,  September  21,  1894.  cf,  3  imma- 
ture. 

Near  Lake  Abaya,  country  of  the  Amara,  western  Gallalaod, 
May  9,  1895.     d. 

No  data.  9  and  1  immature. 
Aorida  unguioulata  (Rambur). 
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These  specimens  lack  the  black  on  the  lower  surface  of  the  pos- 
terior femora. 

PhkBoba  motMunHoensis  Brancslk? 

1895.    Phlcecba   motiamhieeniU    Brancsik,    Jahresb.    Natnrw.    Ver. 
TreD086D,  XVn,  p.  249,  tab.  VIH,  fig.  1. 

One  female;  Luku,  Gallaland,  September  17,  1894. 

This  specimen  very  likely  belongs  to  Brancsik' s  species.     It  is 
clearly  not  P.  antennata   Schulthess,   which   was  described  from 
Somaliland,  and  with  the  other  species  of  the  genus  it  exhibits  no 
affinity. 
Loentta  sp. 

One  ? ;  Sheikh  Husein,  Gallaland,  September  23,  1894. 

This  specimen  is  so  badly  distorted  and  discolored  that  it  is  not 
possible  to  determine  more  than  the  genus.  For  the  use  of  this 
generic  name  in  place  of  Stenobothrus  Fischer,  see  Canadian  En- 
iamologist,  XXXIII,  p.  121. 

IpMTomia  thalaiilna  (Fftbridiu). 

1793.   Qryllui  thalaisinus  Fabrioiua,  Ent.  Syst.,  II,  p.  57. 

One  female;  Sheikh  Husein,  Gallaland,  September  27,  1894. 

The  collection  contains  six  immature  specimens  of  Acridiyice, 
which  it  is  hardly  possible  to  determine.  They  were  collected  at 
the  following  localities  and  dates : 

Near  Lake  Abaya,  country  of  the  Araara,  western  Gallaland, 
May  9,  1895  (2). 

Sheikh  Husein,  Gallaland,  October  5,  1894  (2). 

Sheikh  Mahomet,  Gallaland,  November  6,  1894. 

No  data. 

Sabfamily  CBdipodinae. 

Oaitrinuurgui  vertioalif  (Sauasure). 

1884.   CKdalem  t?«r(tcah>  Saussu re,  Prodr.  CEdipod.,  p.  111. 

Two  specimens,  one  ?,  one  immature. 

Daror,  Gallaland,  Septembiir  15,  1894. 

Budda,  west  of  Sheikh  Mahomet,  Gallaland,  November  11, 
1894. 

The  adult  has  the  maculations  of  the  elytra  decidedly  blackish, 

OmftrinuirgiLf  marmoratni  (Thunberg). 

1815.   GrylluB  marmoratus  Thunberg,  Mem.  Acad.  St.  Petersb.,  V,  p. 
232. 

One  c?;  Sheikh  Husein,  Gallaland,  October  5,  1894. 
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(Edaleni  initillatui  Buit. 

1900.   CEdaleus  instillatm  Barr,  Proo.  Zool.  Soc.  London,  p.  39. 
One  d^;  near  Hargeida,  Somaliland,  July  21,  1894, 
It  is  interesting  to  note  that  the  specimen  before  me  has  a  gen- 
eral pinkish  sufiiision. 

Paohytylas  migratoroidei  (ReicheandFairmaire). 

1847.   (Edipoda  migratoroides  Reiche  and  Fairmaire,  in  Ferret  and 
Galinier,  Voy.  en  Abyss.,  Ill,  p.  430. 

Four  specimens,  two  males,  two  females. 

Sheikh  Mahomet,  Gallaland,  November  6,  1894. 

Between  Luku  and  Dago  Tulo,  Gallaland,  September  18,  1894. 

To  one  specimen  is  attached  the  following  data:  "  Caught  from 

swarm.      Migrating  flocks  of  predaceous  birds  following  them." 

Cosmorhyssa  fasoiata  (Thimberg). 

1815.   Gryllus  fasciatus  Thunbeig,  M6m.  Acad.  St.  Petereb.,  V,  p.  230. 
Two  males;  Tug  Terfa,  eastern  Gallaland,  August  21,  1894. 
Sheikh  Husein,  Gallaland,  September  30,  1894. 

Dittopternis  oonloniana  Saussure. 

1884.  Dittopternis  couloniana  Sanssure,  Prodr.  CEdip.,  p.  125. 

One  c?;  near  Tug  Lomo,  between  Lefkei  and  Bodele,  Somali- 
land,  August  12,  1894. 

This  species  was  previously  known  from  West  Africa. 

ChloBbora  gracilis  Schulthess. 

1895.   Chla^hora  gracilh  Schnltbe?B'B(?ebljrrg,  Zoolog,  Jabrbncb,  Sj**' 
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which  I  have  not  attempted  to  determine.  They  were  collected  as 
foUows: 

Sheikh  Husein,  Gallaland,  September  30,  1894  (1). 

Sheikh  Husein,  Gallaland,  October  1,  1894  (1). 

Sheikh  Husein,  Oallaland,  October  5,  1894  (5). 

Northern  end  of  Lake  Stephanie,  western  Gallaland,  June  5, 
1895  (1).  • 

No  data  (1). 

Sabfamily  Pyrfiromorphinse. 

Atnetomorplia  auriTillii  BoUvar. 

1884.  Atractomorpha  aurivillii  Bolivar,   Ann.  Soc.  E«5p.  Hist.  Nat., 
XIU,  Quad.  I,  p.  67. 

One  ? ;  Dabuli,  Gallaland,  September  16,  1894. 

Oehrophlabia  inboylindrioa  Bolivar. 

1881.   OchrophUHa  iubcylindrica  Bolivar,  Jonm.  de  Sc.  Math.  Lisboa, 
XXX,  p.  109. 

One  female;  between  Berbera  and  Hargeisa,  Somaliland,  July 
14,  1894. 

Except  for  a  few  discrepancies  in  color,  this  is  essentially  the 
same  as  Bolivar*  s  specimens. 
Cawtadia  galla  n.  sp. 

Type,  cT;  Sheikh  Husein,  Gallaland,  September  30,  189-J. 

Differiug  from  C.  glabrata  Karsch*  in  the  absence  of  pubes- 
cence, the  subequal  vertex,  the  presence  of  lateral  carinje  and  the 
greater  length  of  the  tegmina. 

General  outline  fusiform.  Head  fairly  elongate;  face  sharply 
retreating,  concave;  vertex  horizontal,  anteriorly  subtruncate,  the 
apex  equal  to  the  interspace  between  the  eyes;  frontal  costa  very 
strongly  compressed  from  the  vertex  to  between  the  antennae,  the 
sulcus  below  this  point  being  fairly  broad,  slightly  ampliate  at  the 
ocellus;  eyes  subspherical,  moderately  prominent;  post  ocular  line 
of  tubercles  very  marked,  extending  downward  as  well  as  back- 
ward ;  antennaj  filiform,  as  long  as  the  head  and  pronotum.  Pro- 
Dotum  strongly  punctate  posteriorly,  the  dorsum  well  rounded  and 
with  very  insignificant  traces  of  a  median  carina;  anterior  margin 
truncate  with  a  shallow  central  emargination,  posterior  margin  with 
a  central  emargination  which  divides  tlie  border  into  two  rounded 

*  Ent.Nachr,  XIV,  p.  345. 
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lobes;  lateral  carinse  consisting  of  broken  callous  ridges,  only 
slightly  marked  on  the  metazona,  each  cut  by  two  sulci ;  lateral 
lobes  with  the  lower  margin  sinuate  with  a  post-median  lobule,  this 
section  of  each  lobe  having  a  longitudinal  series  of  large  tuberdes, 
thus  forming  a  continuation  of  the  line  on  the  head.  Tegmina 
elongate,  not  appreciably  expanded.  Abdomen  with  the  basal 
segments  strongly  punctate;  subgefiital  plate  large,  the  posterior 
portion  produced  and  superiorly  forming  a  keel  which  extends 
from  the  tip  to  the  genital  aperture;  supraanal  plate  and  cerd 
elongate,  acuminate.  Posterior  femora  with  all  the  carinse  well 
marked,  genicular  lobes  rather  small;  tibi»  with  eight  spines  on  the 
external  and  nine  spines  on  the  internal  margin. 

General  color  brownish  olivaceous  varied  with  ochraoeous,  under 
parts  yellowish.  Posterior  portion  of  the  pronotum  and  a  median 
line  on  the  abdomen  dull  reddish.  Tubercles  on  the  head,  lower  part 
of  the  lateral  lobes,  metapleura;  and  four  lines  (two  superiorly  and 
two  laterally)  on  the  abdomen  ochraceous.  Pbsterior  femora  with 
a  dull  ochraceous  bar  on  the  lower  portion  of  the  external  face; 
tibiae  tinged  with  purplish,  the  spines  tipped  with  reddbh  black. 

Length  of  body, 24     nun. 

Length  of  head, 5       ** 

Length  of  pronotum, 5.5    ** 

Length  of  hind  femora, 12.5    " 

PoBoilooemi  vittatus  (Klug). 

1829.  lJecti&*A^  iitiiittis  Klug,  Symbol.  FhysicME,  t.  XXV,  agjt.  ft  ami  7. 
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fliymateiu  tj}- 

Eight  immature  specimens : 

Dabuli,  Gallaland,  September  16,  1894  (2). 

Daga  Tula,  near  Sheikh  Husein,  Gallaland,  September  19, 
1894  (5). 

No  data  (1). 

Tkphroneta  Uuslephora  (Stoll). 

1769.   GryUuM  (Loeitita)  thaUphora  Stoll,  Represent.,  PL  XVI^,  fig. 
59. 

One  9;  Dumbola  Kalta,  country  of  the  Boran,  east  of  Lake 
Stephanie,  western  Grallaland,  April  20,  1895. 

Petaflia  griiea  Reiche  and  Fairmalre. 

1847.  Petasia  gruea  Reiche  and  Fainnaire,  in  Ferret  and  Galinie,  Voy. 
en  Abyss.,  Ill,  p.  428,  PI.  28,  figs.  2  and  2a. 

Two  specimens;  Sheikh  Husein,  Gallaland,  October  8,  1894; 
Ginea,  GaUaland,  October  28,  1894. 

These  specimens  show  a  decided  approach  to  P.  anchieUz  Boli- 
Tar,  in  the  markings  and  form  of  the  posterior  part  of  the  prono- 
tum,  though  their  closest  affinity  is  with  grisea. 

Petasia  sp- 

One  immature  specimen;  Sheikh  Mahomet,  Gallaland,  Novem- 
ber 6,  1894. 

Subfamily  Pamphafirinae. 
Xiphoeera  bnuinerlana  Saussurc. 

1887.  Xiphocera  hrunneriana  Saussure,  Spicil.  Ent.  Genav.,  2,  p.  43. 
Three  females;  Daga  Tula,  near  Sheikh  Husein,  Gallaland,  Sep- 
tember 20,  1894;  Sheikh  Husein,  Gallaland,  September  29,  1894; 
no  data. 
Xiphooera  ensioornii  Saussure. 

1893.  Xiphocera  ensicornis  Saussure,  Entom.  Month.  Mag.,  XXIX,  p. 
152. 

One  ?  ;  no  data. 
Xiphocera  sp- 

One  cf;  Daga  Tula,  near  Sheikh  Husein,  Gallalaud,  September 
20.  1894. 

Owing  to  the  great  difficulty  of  satisfactorily  determining  speci- 
mens of  this  genus  without  a  series  of  others  for  comparison,  I 
have  not  attempted  to  determine  this  specimen,  which  is  badly 
crashed  and  twisted.     It  is  quite  evident  that  it  is  not  brunneriana. 
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Subfamily  CalopteninSB  (Acridina  anct). 

Anthermui  oaphalioui  Bolivar? 

1890.  AnthermuB  cepkalieus  Bolivar,  Joam.  Soienc  Math.  Phji.  Nat, 
Lisboa,  (II)  I,  p.  157. 

Two  immature  females;  Sheikh  HuseiD,  GaUaland,  October  1 

and  7,  1894. 

Cyrtacanthacris  tatarioui  (Unnscus). 

1758.  Grylltis  (Locusta)  tataricum  Linnsem,  Syst.  Nat.,  X  ed.,  I,  p. 
432.  The  nse  of  the  name  Cyrtacanthacris  is  preferable  to  Aef}/- 
dium^  the  status  of  which  is  rather  uncertain. 

Three  specimens,  one  male,  two  females : 

Luku,  Gallaland,  September  17,  1894. 

Sheikh  Husein,  Gallaland,  September  29,  1894, 

No  data  (1). 

Cyrtaoanthaoris  mfloomii  (Fabricius). 

1793.   GrylluB  ruficornis  Fabricius,  Entom.  Syst.,  II,  p.  54. 
Six  specimens,  one  male,  three  females. 
No  data. 

Near  Bodele,  eastern  Gallaland,  August  15,  1894. 
Grorgora,  eastern  Gallaland,  September  13,  1894. 
Sheikh  Husein,  Gallaland,  September  25,  1894  (2). 
Sheikh  Husein,  Gallaland,  October  10,  1894. 

Aorostegaites  affinii  Schulthcss. 

1898.  Acrostegastes  affinis  Schulthess,  Ann.  Mas.  Civ.  Genova, XXXIX, 
p.  192. 
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Tolu,  between  Ginea  and  Laga,  Gallaland,  November  23,  1894. 

No  data. 

The  specimen  from  Tulu  is  much  larger,  more  deeply  colored 
and  more  coarsely  scabrous  on  the  vertex  than  the  other  specimens, 
and  the  spines  on  the  outer  border  of  the  hind  tibise  number  eight 
against  six  in  the  others,  though  Burr  sajrs,  '*  tibise  posticse  spinis 
extus  6-8."  On  the  whole,  the  large  specimen  may  represent  a 
geographical  race.  As  comparative  measurements  might  be  of 
interest,  I  have  taken  some  of  the  dimensions. 

Averaffeof 
8  small  sp.  Large  sp. 

Total  length, 32  mm.,  41       mm. 

Width  across  eyes, 5.8      ''  6.8      " 

Length  of  pronotum, 6.1      "  7.8      " 

Greatest  width  of  pronotum,      ...       7.1      "  8.25    " 

Length  of  hind  femora, 12.2      ''  15 

Cateatopt  melanoitlotiif  Scbamn. 

186'2.  Catantops  melanoitietus  Schaum,  in  Peter's  Reise  nach  Moesam- 
biqae,  Zool.,  V,  p.  134. 

Eight  specimens,  three  males,  five  females  (two  immature). 

Duror,  Gallaland,  September  15,  1894. 

Bheikh  Husein,  Gallaland,  September  21,  1894. 

Sheikh  Husein,  Gallaland,  October  1,  1894,  (2) 

Sheikh  Husein,  Gallaland,  October  7,  1894. 

No  data  (3). 

Stonoorobjlus  festiviu  Karsch. 

1802.  Stenocrobyluf  fesUvus  Karsch,  Berlin  Ent.  Zeitsch.,  XXXVI, 
p.  190. 

One  female;  Rassa  Allah,  western  Gallaland,  September  6, 
1894. 

This  specimen  agrees  very  well  with  Karsch* s  description  of  the 
structural  characters  of  fedivus,  but  the  color  shows  a  marked 
difference.  As  to  whether  the  specimen  in  the  collection  is  faded  or 
represents  a  race  distinguished  by  a  more  uniform  coloration  re- 
mains to  be  seen. 

iTprepoonemis  lomalioas  n.  sp. 

Types;  one  male  and  two  females;  Gagap,  Somaliland,  July 
30,  1894;  Berl)era,  Somaliland,  July  3,  1894;  near  Lefkei, 
Somaliland,  August  6,  1894. 

This  new  form  evidently  belongs  to  the  section  of  the  genus  con- 
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taining  herbaceua  Serville  and  charpentieri  Stal,  though  it  shows  a 
rather  close  relationship  to  E,  guineensis  Krauss. 

Form  rather  elongate.  Head  with  the  face  somewhat  decliveot; 
the  frontal  costa  broad,  slightly  expanded  inferiorly,  not  sulcate; 
vertex  broad,  rounded ;  eyes  rather  elongate.  Antennae  filiform, 
longer  than  head  and  pronotum.  Pronotum  slightly  expanding 
posteriorly,  median  carina  well  marked,  cut  by  two  transvene 
sulci;  anterior  and  posterior  margins  very  slightly  rounded;  lateral 
lobes  sharply  deflected,  the  lower  margins  sinuate,  angles  obtuse- 
angulate.  Tegmina  long,  rounded  at  the  tips  which  reach  the 
extremities  of  the  hind  femora.  Pleurae  strongly  punctate.  Hind 
femora  robust,  elongate,  genicular  lobes  well  developed;  tibi»  with 
12-15  spines  on  the  external  and  10-12  on  the  internal  margins. 
Tarsi  with  the  areolsB  large.  Subgenital  plate  of  the  male  large 
and  spatulate,  the  apex  with  a  subelliptical  fissure  ;  supraaoal 
plate  broad  and  flat,  the  apex  angulate;  cerci  apically  expanded, 
flabellate,  the  tips  decurved. 

General  color  ochraceous-rufous  (Ridgway's  Nomenelature^  PI. 
V,  No.  5),  marked  with  brownish-black,  as  follows:  a  median 
stripe  on  the  pronotum,  the  upper  margin  of  the  prozona  and  the 
posterior  region  of  the  metazona,  a  line  of  spots  on  the  anal  field 
of  the  tegmina,  and  the  regular  subcircular  spots  on  the  radial 
field  of  the  same.  Upper  surface  of  the  hind  femora  pinkish,  the 
outer  face  of  the  same  with  two  superior  blackish  blotches ;  genicu- 
lar arches  blackish. 
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Sphodromenu  fangiiinifemi  n.  sp. 

Type;  d;  no  data. 

Closely  allied  to  S.  inconspieuus  Schulthess  ^  but  differing  in  the 
number  of  spines  on  the  external  margin  of  the  hind  tibise  (i7icon- 
spkutu  9,  sanguiniferus  7),  and  the  absence  of  a  black  fasciation 
on  the  same.  A  close  relationship  also  exists  with  S,  decoloraius 
Finoty*  but  several  characters  are  quite  at  variance. 

Form  thickset  and  robust.  Head,  with  the  vertex  declivent, 
posteriorly  with  a  slight  carina;  frontal  costa  expanding  inferiorly, 
sulcata  except  immediately  around  the  ocellus;  eyes  prominent, 
globose;  antennae  depressed,  longer  than  head  and  pronotum. 
Fronotum  rugose,  posteriorly  expanding,  median  carina  well  devel- 
oped, cut  by  three  sulci;  anterior  margin  subtruncate,  posterior 
rectangulate,  the  border  somewhat  sinuate;  lateral  lobes  separated 
from  the  dorsum  by  well-marked  lateral  carinae,  posterior  angle 
subrotundate,  the  matazona  punctate.  Tegmina  short,  not  reaching 
the  tip  of  the  femora.  Anterior  and  median  femora  robust, 
slightly  bowed.  Posterior  femora  very  robust,  the  superior  and 
inferior  margins  well  developed,  the  former  serrate;  tibiae  stout, 
armed  with  seven  spines  on  the  external  and  internal  margins. 
Subgenital  plate  bowl-shaped,  the  posterior  portion  very  slightly 
produced ;  supraanal  plate  subtriangular  with  two  median  ridges, 
subobsolete  anteriorly;  cerci  very  heavy,  with  an  external  blunt 
denticle. 

General  color  ferruginous  ;  lower  part  of  head,  outer  face  of 
posterior  femora  iand  lower  surface  yellowish,  llie  head  very  pale. 
Pronotum  and  tegmina  washed  with  dull  reddish.  Tegmina  with 
four  longitudinal  rows  of  blackish  spots.  Lateral  and  superior 
surfaces  of  the  hind  femora  with  two  obsolete  blackish  bars,  the 
inferior  internal  face  of  the  same  sanguineous.  Posterior  tibire 
sanguineous,  the  spines  ochraceous  with  black  tips. 

Measurements. 

Length  of  body, 26      mm. 

Length  of  pronotum, 5.5    *' 

Length  of  tegmina, 13        '* 

Length  of  hind  femora, 13        '' 


*Zool  Jahrb.,  Syst.  Abth..  VIII,  p.  78. 
M/*w.  8oc.  Ent.  France,  LXIII,  p.  xiii. 
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The  collection  contains  six  specimens  of  the  Oalqplenina  too 
immature  to  be  identified. 

Erer  river,  eastern  Gallaland,  August  18,  1894. 
Sheikh  Husein,  Gallaland,  October  1,  3  and  7,  1894. 

Family  TETTIGONID^. 

The  greater  part  of  the  material  belonging  to  this  family  is  so 
badly  broken  and  crushed  that  I  am  unable  to  determine  fifteen 
specimens,  collected  as  follows: 

East  of  Milmil.  Somaliland,  July  25,  1894. 

Sheikh  Mahomet,  Gallaland.  October  30,  1894. 

Sheikh  Mahomet,  Gallaland,  November  9,  1894. 

Sheikh  Husein,  Grallaland,  September  30,  1894 . 

Sheikh  Husein,  Gallaland,  September  29,  1894. 

Sheikh  Husein,  Gallaland,  October  7,  1894. 

Sheikh  Husein,  Gallaland,  October  1,  1894. 

Between  Tulu  and  Abdula,  Gallaland,  November  24,  1894. 

Near  Lake  Abaya,  country  of  the  Amara,  western  Gallaland, 
May  9,  1895. 

Cymatomera  hyperborea  n.  sp. 

Types;  two  males,  one  female;  Higo,  country  of  the  BoraQ, 
Gallaland,  April  8,  1895  (2);  near  the  Galena  Amara,  between 
Lenja  Amara  and  El  Re,  Gallaland,  May  25,  1895. 

This  species  is  allied  to  C  modesta,  from  which  it  differs  in  numer- 
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variable,  the  anterior  lateral  angle  with  a  spine  followed  after  a 
short  space  by  another;  central  metazonal  ridge  lamellate,  the 
mai^n  crenulate,  in  one  case  decidedly  bidentate,  the  postero- 
lateral angle  occupied  by  a  bifid  process  which  roofe  the  humeral 
sinus ;  lateral  lubes  with  the  lower  margin  centrally  emarginate,  the 
median  area  of  the  lobes  occupied  by  three  spines  arranged  longi- 
tudinally, the  central  one  smaller  than  the  others.  T^mina  with 
the  apex  subacute,  the  cross  veins  of  the  discoidal  area  very 
prominent.  Femora  of  all  the  limbs  with  both  margins  ^nth  foli- 
aceous  extensions,  except  the  superior  surfaces  of  the  anterior  and 
posterior  femora,  the  extensions  with  the  margins  crenulate  ;  fora- 
mina on  the  anterior  femora  very  prominent;  posterior  femora 
feebly  spined  below  on  both  margins.  Sternal  plate  with  very 
large  foveolae.  Ovipositor  considerably  longer  than  the  pronotum. 
General  color  pale  ferruginous  (probably  green  in  life,  as  one 
specimen  bears  traces  of  that  color),  varied  with  whitish  on  the 
head,  pronotum  and  limbs,  and  sienna  on  the  transverse  veins  of  the 
discoidal  area  of  the  tegmina.  Lower  surface  pale  yellow.  An- 
tennie  whitish,  annulated  with  umber;  head  and  pronotum  laterally 
dusted  with  whitish.  Costal  area  of  the  tegmina  anteriorly 
blackbh. 

Measurements, 

Length  of  head  and  body, 26      mm. 

Length  of  pronotum, 5.5    '* 

Length  of  tegmina, 36.5    *' 

Length  of  hind  femora, 12.5    '' 

Conooephalm  mAndibalarii  (Charpentier). 

1825.  Locusta  mandibulars  Charpentier,  Hone  entom.,  p.  106. 
One  female;  Daga  Tula,  Gallaland,  September  19,  1894. 

Pornotripi  horridui  (Burmeistcr). 

1838.  JJftrodes  horrid  us  Burmeister,  Handb.  d.  Ent.,  II,  p.  679. 
One  female;  no  data. 

Family  GRYLLID-ffl. 

Oryllotalpa  aftioaiia  Palis,  d.  Beauv. 

1821.    Oryllotalpa  africnna  Palis,  d.  Beauv.,  Ins.  d'Afr.  et  d'Amer.,  p. 
229,  PI.  lie,  fig.  f5. 

One  male;  near  Tug  Berka,  east  of  Finik,  Gallaland,  December 
18,  1894. 
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Gryllm  ater  Saussure. 

1877.  Qryllus  ater  Saussure,  Melanges  Oiihopt^rologiqaes,  Y,  p.  327. 
Two  specimens,  d^  aod  ? ;  Sheikh  Huaein,  Oallaland,  Septem- 
ber 23,  1894. 

Qryllm  sp. 

Three  immature  specimens. 
Hargeisa  (Argassa),  Somaliland,  July  18,  1894. 
Dubuli,  Gallaland,  September  16,  1894. 

Between  Budesa  and  Guo  Soti,  country  of  the  Borau,  western 
GaUaland,  May  17,  1895. 

FhsBopliyllaorii  abyiiinioa  Saussure.; 

1878.  Phcsophyllacris  ctbyssinica  Sanssnie,  Melanges  Orthopt^rologi- 
ques,  VI,  p.  687. 

One  female;  Sheikh  Husein,  Gallaland,  September  21,  1894. 

OSoanthm  peUuoeui  (Scopoli). 

1763.  Orylltts  pelluceus  Scopoli,  Ent.  Cam.,  p.  32. 

One  male;  Sheikh  Husein,  Gallaland,  September  30,  1894. 

Braohytnipei  mambranaoeui  (Drury). 

1773.   Oryllus  membranaceus  Dmry,  lUost.  Ms.,  II,  tab.  43,  fig.  2. 
One  immature  male;  Sheikh  Husein,  Gallaland,  September  29, 
1894. 

Heterotrypm  afrioanui  Saussure. 
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July  2. 

Mr.  Charlbb  Morris  in  the  Chair. 

Seven  persons  present 

A  paper  entitled  "  The  Land  MoUosks  of  Loo  Choo  Islands," 
by  Henry  A.  Pilsbry,  was  presented  for  publication. 


July  9. 

Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Seven  persons  present 

A  paper  entitled  "  A  Stody  of  an  Ant,"  by  Adele  M.  Fielde, 
was  presented  for  publication. 


July  16. 
Mr.  Charles  Morris  in  the  Chair. 
Eight  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 

''Certain  Aboriginal  Mounds  of  the  Tombigbee  River,"  by 
Clarence  B.  Moore. 

"  Additions  to  the  Japanese  Land  Snail  Fauna,  IV,"  by 
Henry  A.  Pilsbry. 

*'  The  Spermatogenesis  of  Oniscus  asellus  Linn.,  with  Special 
Reference  to  the  History  of  'the  Chromatin,"  by  M.  Louige 
Nichols. 
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July  23. 
Mr.  Charles  Morris  in  the  Chair. 

Six  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 
'*  Cymbuliopsis  vitrea,  a  New  Species  of  Pteropod,"  by  Harold 

Heath. 

**  Biographical  Notice  of  Robert  Henry  Lambom/'  by  Carrie 

B.  Aaron. 


The  Publication  Committee  reported  July  29  in  favor  of  pub- 
lishing papers  entitled  **  Certain  Aboriginal  Bemains  of  the  North- 
west Florida  Coast,  Part  1,"  and  **  Certain  Aboriginal  Bemauu 
of  the  Tombigbee  River,"  by  Clarence  B.  Moore,  in  the  Joumalf 
and  on  the  following  for  publication  in  the  Proceedings : 
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HEW  JAPAHESE  MABIKE,  LAND  AND  FBE8H-WATEB  MOLLUSCA. 
BY  HENRY  A.  PILSBRY. 

The  present  paper  continues  the  description  of  new  species  of 
mollusks  discovered  by  Mr.  Y.  Hirase.  I  have  taken  this  oppor- 
tunity to  illustrate  the  Japanese  marine  shells  described  in  a  former 
communication/ 

PLBUROTOMID.ffi. 
BaplixMlla  fragiUi  var.  urtioulata  nov.   PI.  XXI,  fig.  26. 

General  form  of  D,  fragilis  (Rve.)  or  D.  lymnceformia  (Kien.). 
Apical  two  whorls  smooth;  several  whorls  following  sculptured 
with  unequal  spiral  cords,  as  coarse  as  those  on  the  last  whorl, 
densely  crenulate  or  beaded  by  close  fine  longitudinal  laminse, 
much  less  prominent  and  closer  than  the  spirals.  Last  whorl 
densely  and  evenly  latticed  by  alternately  larger  and  smaller  spiral 
cords  intersecting  scarcely  less  prominent,  but  rather  closer,  longi- 
tudinal rib-8triaj.  Pale  brown,  every  fourth  cord  marked  with 
brown  in  narrow  lines  along  the  cord,  alternating  with  diffused 
white  spots;  a  row  of  alternately  brown  and  white  squarish  spots 
below  the  suture;  the  early  whorls  brown.  Aperture  smooth 
within,  the  outer  lip  thin,  regularly  arcuate,  rather  strongly 
retracted  above.  Length  19,  diain.  7,  largest  axis  of  aperture 
11  mm. 

Hirado,  Hizen,  in  western  Kiusiu  (Mr.  Y.  llirase,  No.  903), 
types  No.  80,()34  Coll.  A.  N.  S.  P.;  Kamakura,  just  below  Tokyo 
Bay,  on  the  eastern  side  of  Hondo  (Acad.  Coll.). 

Mr.  Tryon  has  lumped  several  totally  distinct  species  under  D, 
lymnctformU,  but  the  form  so  called  by  Kiener  is  less  plump  than 
ariiculata,  with  even,  close  spirals  and  inconspicuous  longitudinal 
sculpture  on  the  last  whorl,  while  the  spire  has  comparatively 
strong  costaj  and  rather  coarse  spirals.  The  color,  well  shown  in 
Kiener* s  figure,  is  whitish,  with  tawny,  waved  and  anastomosing 
longitudinal  stripes.  D,  fragilis  has  not  yet,  to  my  knowledge, 
*  These  Proceedings,  p.  1 93. 
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been  adequately  defined;  but  the  form  I  have  considered  to  be  that 
species  has  a  small,  elevated  nucleus  of  2^  whorls,  followed  by 
about  three  costate  whorls,  the  ribs  crossed  by  two  or  three  coarse 
spiral  cords;  after  which  the  sculpture  becomes  comparatively  fine. 
If  I  am  correct  in  this  identification,  then  articuUUa  is  a  distinct 
species;  but  as  Hedlcy  has  lately  hinted,  many  of  the  more  critical 
or  difficult  species  of  the  **  London  School"  of  conchologists.  of 
which  A.  Adams  and  Reeve  were  shining  lights,  can  be  identified 
with  certainty  only  by  visiting  the  British  Museum.'  Under  the 
circumstances  I  subordinate  my  form  from  Japan  to  D,  fragilis  as 
a  variety,  content  to  have  a  name  for  this  well-marked  shell,  evi- 
dently of  wide  distribution  in  Japanese  waters. 

D.  mpercostata  of  E.  A.  Smith  seems,  from  a  specimen  before 
me,  to  belong  near  fragiils,  though  clearly  distinct  in  both  form 
and  sculpture.  D.  ornata  Hinds  from  New  Guinea  is  evidently 
allied,  though  with  a  different  color-pattern. 

MITRID-ffl. 
Mitra  (Costellaria)  hizenensis  n.  sp.    PI.  XXI,  fig.  31. 

Shell  slender,  solid,  dusky  olive,  '.vith  a  brown  or  orange-brown 
and  rather  prominent  subsutural  line  and  an  ill-defined  white  zone 
at  the  shoulder,  in  which  the  summits  of  the  ribs  are  transversely 
marked  with  short  scattered  brown  lines;  the  narrow  portion  of 
the  base  is  pale  yellow,  with  brown  spots  and  dots.  Surface  rather 
glo^y,  sculptured  with  rounded  longitudinnl  ribs,  nearly  or  quite 
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Hirado,  Hizen,  western  Kiusiu  (Mr.  Y.  Hirase).  Types  No. 
80,475  Coll.  A.  N.  S.  P.,  from  688a  of  Mr.  Hirase's  collection. 

Near  3/.  fuseoapicaia  E.  A.  Smith,  but  it  has  more  and  shallower 
spiral  sulci  in  the  intervals  between  the  ribs,  which  are  fewer  in 
number;  it  is  smaller,  the  upper  two  plaits  of  the  columella  are 
not  grooved,  and  the  coloration  is  somewhat  different.  3/.  goioen&U 
and  M.  eollimoni  have  more  numerous  ribs.  In  adult  specimens 
of  Jf.  hizenensis  the  latter  third  of  the  last  whorl  is  smooth,  the 
costse  disappearing. 

Mitrm  (CoiteUaria)  vanattai  n.  sp.    PI.  XXI,  fig.  28. 

Shell  rather  slender,  solid,  brownish  olive,  with  a  wide  dark- 
brown  band  below  the  periphery,  and  a  light  brown  line  at  the 
shoulder,  the  base  brown.  Surface  rather  glossy,  sculptured  with 
rounded  longitudinal  ribs,  as  wide  as  the  smooth  concave  intervals, 
14  in  number  on  the  penultimate  whorl,  obsolete  on  the  latter  half 
of  the  last  whorl ;  the  attenuated  base  sculptured  with  spiral  cords, 
the  largest  continuous  with  the  upper  plait  of  the  columella,  those 
below  it  (about  4)  progressively  smaller;  a  few  small  spirals  above 
the  large  cord.  Whorls  remaining  8  (the  apex  being  eroded), 
somewhat  convex.  Aperture  bluish  and  finely  lirate  deep  within, 
purple  brown  toward  the  white-bordered  thin  lip.  Columella  with 
5  plaits,  the  upper  strong,  not  grooved.  Length  17,  diam.  7, 
longest  axis  of  aperture  8  mm. 

Hirado,  Hizen  (Mr  Y.  Ilirase).  Types  No.  80,470,  from  G8.s6 
of  Mr.  Hirase*s  collection. 

This  species  was  sent  with  the  prece<liug,  from  which  it  is  eaj?ily 
separated  by  the  want  of  spiral  sculpture  between  the  ribs.  Some- 
what allied  to  3/.  semiscidpta^  but  it  differs  in  the  smooth  intervals. 
3/.  analofjica  Reeve  has  fewer  plaits,  according  to  the  descrij  tion. 

MURICID-ffi. 
Tritonidea  submenkeana  n.  sp.    Pi.  XX  I,  flg.  24. 

Shell  short- fusiform,  very  solid  and  strong.  Sculptured  with 
longitudinal  ribs,  12  to  15  in  number  on  the  last  wliorl,  the  la>t 
rib  very  much  larger,  forming  a  large,  swollen  varix  l>ehind  the 
lip;  crossed  by  spiral  cords  which  are  low  in  the  intercostal  spaces 
but  rise  and  widen  into  transverse,  oblong,  glossy  tubercles  where 
they  cross  the  ribs;  the  penultimate  and   earlier   whorls  having 
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three  such  spiral  cords,  the  last  whorl  with  ten  (counted  just 
behind  the  outer  lip)  ;  the  intervals  between  the  spiral  cords  every- 
where densely,  finely  striate.  Surface  lustreless,  black,  the  inter- 
vals between  ribs  and  a  peripheral  belt  largely  white;  the  tubercles 
of  the  subsutural  cord  are  mostly  brown,  the  others  chiefly  black. 
Whorls  about  8,  but  slightly  convex,  the  spire  being  rather 
straightly  conic;  last  whorl  impressed  below  the  suture,  concave 
below  the  periphery,  produced  and  spirally  striated  anteriorly. 
Aperture  less  than  half  the  length  of  the  shell,  blue-white  inside, 
the  lip  beveled,  with  a  brown  spot  at  the  termination  of  each  spiral 
cord,  thickened  within  and  contracted  by  six  rounded  teeth,  the 
upper  one  more  widely  separated  than  the  others,  the  second  from 
above  largest.  Columellar  margin  concave  above  with  a  pliciform 
tooth  near  the  posterior  angle,  straightened  and  rather  wide  below, 
bearing  five  or  six  transverse  tubercles.  Length  15,  diam.  7, 
longest  axis  of  aperture  7.5  mm. 

Hirado,  Hizen,  western  Kiusiu  (Mr.  Y.  Hirase).  Types  No. 
80,538  Coll.  A.  N.  S.,  from  1,087  of  Mr.  Hirase's  collection. 

This  little  black-and-white  species  groups  with  T,  menkeana 
Dkr.,  a  shorter  shell  with  similar  coloration.  The  unusual  promi- 
nence of  the  tubercles  on  the  columellar  lip,  and  the  sculpture  of 
ribs  tuberculate  at  the  intersections  of  spiral  cords,  give  it  much  the 
appearance  of  a  Sistrum. 


PTTBPTIBA. 
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XaUria  hokkaidonii  n.  8p.   PI.  XIX,  fig.  17. 

Shell  slender,  fusiform,  moderately  solid,  yellowish  or  purplish 
ashen.  Surface  lustreless,  sculptured  with  slightly  oblique  longi- 
tudinal rounded  folds  as  wide  as  their  intervals,  13  or  14  in  num- 
ber on  the  penultimate  whorl,  wanting  on  the  base  of  the  last 
whorl,  where  they  disappear  just  below  the  periphery;  crossed  by 
spiral  cords  alternating  with  threads  or  striae,  of  which  there  are 
usually  two  in  each  interval;  the  coarser  cords  about  5  in  number 
on  the  whorls  of  the  spire,  slightly  widening  as  they  cross  the  longi- 
tudinal folds;  the  spirals  alone  developed  on  the  base.  Spire  high; 
whorls  about  9,  very  convex,  separated  by  deep  sutures;  the  last 
whorl  concave  below,  produced  in  a  slender,  somewhat  recurved 
rostrum;  siphonal  ridge  convex.  Aperture  small,  ovate,  acumi- 
nate above,  livid  dull  purple  inside,  with  8  to  10  acute  folds  within 
the  thin-edged  outer  lip;  canal  short  and  open. 

Length  22,  diam.  8.5,  length  of  aperture  10  mm. 

Length  22,  diam.  8,  length  of  aperture  9  mm. 

Nakauta,  prov.  Tesbio,  Hokkaido  (Mr.  Y.  Hirase).  Types 
No.  80,394,  from  No.  102  of  Mr.  Hirase's  collection. 

Apparently  related  to  E.  fuacolabiata  E.  A.  Smith,  from  which 
it  differs  conspicuously  in  the  much  more  slender  figure. 

OOLUMBBLLID^. 
ColumbellA  miMra  Sowerby.    PI.  XXI,  figs.  37, 38. 

C.  miser  Sowb.,  Thes.  Conch.,  I,  p.  129  bis,  PI.  38,  fig.  111. 
This  species  is  figured  to  illustrate  its  difference  from  the  follow- 
ing. It  was  taken  in  some  numbers  at  Karaakura,  province  Sag- 
ami  (below  the  mouth  of  Tokyo  Bay),  by  Mr.  Frederick  Stearns. 
It  is  very  strongly  ribbed,  especially  on  the  spire,  the  ribs  being 
about  half  the  width  of  the  interstices,  about  11  or  12  in  number 
on  the  penultimate  whorl,  or  on  the  last,  when  they  are  not  obsolete 
on  ita  latter  part,  which  is  frequently  the  case.  On  the  front  of 
the  last  whorl  these  ribs  extend  well  over  the  periphery,  but  they 
become  much  shorter  on  its  latter  half,  or  wholly  obsolete.  The 
base  is  sculptured  with  coarse  spiral  cords,  which  become  increas- 
ingly weaker  and  obsolete  as  they  approach  the  periphery.  Color 
white,  with  one  or  two  dark  brown  f^pois  on  each  rib  and  a  checkered 
striped  basal  zone;  the  back  of  the  last  whorl  irregularly  striped  or 
reticulate;  a  white  zoue,   usually  brown-dotted    on    each  rib,  re- 
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Alt  11,  diam. 

S.  P.,  from 


volves  below  the  suture.     The  form  varies  widely, 
5.2  mm;  alt.  12,  diam.  6  mm. 

Figured  specimens  are  No.   70,765  Coll.  A.  N, 
Kamakura,  Sagami. 

Columbella  miiera  var.  polynyma  Pils.    PI.  XXI,  fig.  39. 

This  vol.,  p.  196  Types  No.  80,556  ColL  A.  N.  S.  P.,  from 
No.  1,097  of  Mr.  Hirase's  collection.  Study  of  more  specimens 
causes  me  to  doubt  whether  the  characters  of  this  form  are  con- 
stantly different  enough  from  misera  to  require  specific  rank.  The 
following  variety  connects  them  to  some  extent. 

Columbella  miiera  var.  oalifomica  Reeve.    PI.  XXI,  fig.  36. 

Columbella  calif ornica  Reeve,  Conch.  Icon.,  VI,  fig.  165  (1859). 
Kobelt,  Couchyl.  Cab.,  p.  59,  PI.  8,  figs.  3,  4.  Not  C.  californiana 
Gaskoin,  P.  Z.  S.,  1851,  p.  12. 

Specimens  agreeing  exactly  with  Reeve's  figure  were  taken  by 
Mr.  Hirase  at  Hirado,  Hizen.  They  are  larger  than  C.  misera, 
but  agree  with  that  in  sculpture,  except  that  there  are  one  or  two 
more  ribs  to  a  whorl.  The  coloration  is  much  darker.  There  is  a 
white  subsutural  zone  pied  with  black,  and  a  white  basal  area 
striped  with  black-brown;  the  intermediate  space  being  more  or 
less  suffused  with  rich  brown  and  copiously  lineated  with  black- 
brown.  The  ribs  are  black  below  the  subsutural  zone.  Whorls 
over  seven.     Alt.  13.5,  diam.  6.5  mm.;  alt.  14,  diam.  6  mm. 

Prof,  von  Martens  has  quoted  this  race  as  a  synonym  of  his  C 
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rious  Other  forms  of  the  Polynesian  chlorogloma  Sowb.  are  all 
markedly  shorter  shells.  The  variety  of  scabrosa  figured  by  Ko- 
belt  (Conchyl.  Cab.  Turbinella,  PL  23,  f.  4.  p.  96)  may  possibly 
be  the  same,  but  it  is  nameless. 


BUOOINID-ffl. 

Chrytodomoi  interioulptiui  var.  frater  PUs-   PI.  XX,  fig.  21. 

See  p.  197.  Type  is  No.  80,379  Coll.  A.  N.  S.  P.,  from  No. 
59  of  Mr.  Hi  rase' s  collection. 

Bneoiniim  Hirasei  n.  sp.   PI.  XX,  fig.  22. 

Shell  solid,  turreted,  partly  covered  with  an  olive-brown  cuticle; 
composed  of  about  8  whorls,  which  are  convex  at  the  periphery, 
contracted  below,  and  channeled  above ;  the  channel  rather  wide, 
flat,  bounded  by  a  strongly  elevated,  slightly  uneven  carina.  , 
Sculpture  of  faint  growth- lines  and  a  few  low  spiral  cords,  hardly 
noticeable  on  the  last  ^horl.  Aperture  slightly  ovate,  angular  at 
the  termination  of  the  carina,  the  basal  notch  not  very  deep. 
Outer  lip  smooth,  not  thickened,  somewhat  expanded.  Operculum 
unknown. 

Length  104,  diam.  43,  longest  axis  of  aperture  37  mm. 

Kizennuma,  Rikuzen  (Mr.  Y.  Hirase,  No.  556). 

This  magnificent  species  is  known  to  me  by  the  single  specimen 
figured,  which  was  collected  dead.  The  outer  lip  is  broken  above 
the  middle,  so  that  its  true  outline  in  that  i)art  is  not  given  in  the 
fig^ire.  The  cuticle  has  nearly  all  l)een  lost,  and  the  shell  is  over- 
grown with  Pnlyzon^  Sjjirorbi^y  etc. 

The  coa«picuous  channel  at  the  suture  is  formed  almost  exactly 
like  that  of  Chnjsodomui  pericochllon  (Schrenk),  a  species  occur- 
ring with  />.  Hirasei  at  Kizennuma.  The  similarity  is  so  great 
that  I  have  figured  Schrenk's  species  for  comparison. 

Clirysodomas  perioochlion  (Schretik).    IM.  .\x,  fi?.  Zi. 

The  specimen  here  figured  is  longer  and  less  inflated  than  the 
original  tyixj  of  the  species  as  figured  by  Schrenk.  The  dark 
olive  cuticle,  wanting  from  the  base  of  the  shell,  resembles  that 
of  Buccinum  Hirasei^  and  reminds  one  of  the  cuticle  of  such  fresh- 
water snails  as  Vivipani^  or  Ginipdoma, 
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OERlTHllDiE. 
CLAYA  Martyn. 

This  genus  has  been  used  to  coYer  certain  species  formerly  re- 
ferred to  Potamides,  by  Jousseaume  in  1884/  and  by  Dollras  and 
Dautzenberg  in  1899/  and  for  the  group  long  known  as  Vertagm 
by  Dall  in  1892/  The  latter  usage  I  find  to  be  correct  In  the 
first  Yolume  of  the  Universal  Conchology  Martyn  introduces  C2aiia 
for  the  Cerithiidce  known  to  him — a  group  which  had  preYiously 
been  referred  to  Murex  by  Linnaeus.  He  gives  the  following 
species: 

Clava  rugata  Martyn  (=  Cerithium  lineatum  Lam.). 

Clava  herculea  Martyn  (=  Cerithium  ebeninum  Brug.). 

Clava  maculata  Martyn  (=  Cerithium  maculosum  auct.). 

Clava  rubiLS  Martyn  (=  Cerithium  eehinatumJjSim.). 

In  following  volumes  of  the  same  work,  Martyn  adds  still  other 
forms  of  Clava.  But  it  is  obvious  that  a  type  for  the  genus  must 
be  selected  from  species  contained  in  his  first  volume.  Now  the 
C  herculea  of  his  list  was  made  type  of  the  genus  PyrasuB  by 
Montfort  in  1810/  under  the  name  Pyrazus  haudini  Montf.  C. 
rubus  falls  into  Cerithium  as  now  restricted.*  This  leaves  C 
maculata*  and  C  rugata  to  bear  the  name  Clava,  The  two  species 
are  not  closely  related,  and  the  latter  may  be  considered  type  of 
Martyn' s  genus.  The  name  Vertagus,  used  for  this  group  by  many 
authors,  had  no  standing  in  binomial  nomenclature  until  long  after 
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No  species  of  the  type  proposed  by  Dr.  Jousseaume  and  Messrs. 
DoIIfos  and  Dautzenberg  was  contained  in  Martyn's  original  list. 
Their  use  of  the  name  Clava  is  therefore  without  proper  founda- 
tion, while  Dall's  course  is  clearly  supported  by  the  evidence  of 
Martyn's  original  work. 

The  Vertagua  pfefferi  of  Dunker  is  not  a  Vertagus  or  Clava,  but 
a  trae  Cerithium,  which  I  have  received  from  Hirado,  prov.  Hizen, 
Japan  (collected  by  Mr.  Hirase),  and  from  Hong  Kong  (B. 
Schmacker).  It  is  very  close  to  C.  granomm  Kiener  (not  of 
Searles  Wood,  1848),  which  was  described  from  the  Red  Sea,  and 
has  been  reported  by  Lischke  (Jap.  Meeres-ConchyLt  I,  p.  68) 
from  Nagasaki.  C  mitrcrforme  Sowb.  seems  to  differ  but  little,  if 
at  all,  and  (7.  eximium  Sowb.  and  rubua  of  Sowerby  and  Tryon** 
may  be  the  same  thing.  As  there  is  great  uncertainty  about  the 
species  of  Kiener  and  Sowerby,  I  prefer  to  use  the  name  given  by 
Danker,  based  upon  Japanese  specimens,  and  with  a  good  descrip- 
tion and  figures,  for  the  Japanese  form. 

Ctrithium  ohemnitiiaiiiim  n.  sp.   PI.  XIX,  figs.  14, 15. 

Shell  oblong-conio,  strong,  pale  yellow,  sparsely  maculate  and 
densely  dotted  with  rich  brown.  Sculptured  with  many  very  low 
spiral  cords  which  are  weakly  granose,  the  grains  irregularly  alter- 
nating brown  and  white;  the  upper  two  cords  with  stronger  grains. 
There  are  about  10  of  these  cords  on  the  latter  part  of  the  last 
whorl,  4  on  the  penultimate,  and  3  on  each  of  the  earlier  whorls. 
The  intervals  between  cords  are  densely  striate  spirally,  the  striae 
usually  very  unequal,  a  median  one  generally  larger,  sometimes 
nearly  as  large  as  the  primary  cords,  and  brown-dotted.  Outlines 
of  the  spire  convex  below,  becoming  straight  above.  Whorls 
remaining  8  (the  apex  being  eroded),  the  upper  ones  flattened, 
the  last  three  somewhat  convex  just  below  the  sutures,  the  last 
whorl  having  a  very  strong,  tumid,  oblique  varix  on  the  back,  and 
another  less  elevated  one  strengthening  the  outer  lip.  Aperture 
slightly  oblique,  the  base  being  a  little  advanced,  white  within; 
outer  lip  strongly  arched,  almost  forming  a  semicircle.     Ck)lumellar 


^*  That  the  English  monographers  and  Trjon  should  have  identified  this 
small  species  as  Martyn's  Clava  rubus  is  inexplicable.  Murex  serratus 
of  Wood,  in  the  Index  Teitaceologicui^  PI.  28,  fig.  158,  is  a  mach  rednoed 
and  poor  figure  of  the  true  C.  rubus  Martjn  ;  but  C.  serratum  of  the  Eng- 
lish and  German  monographs  is  quite  another  thing. 
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lip  calloused,  bearing  a  strong  entering  callous  ridge  above.     Canal 
very  short,  deep  and  narrow. 

Length  27,  diam.  13.5,  longest  axis  of  aperture  11.5  mm. 

Length  29,  diam.  14,  longest  axis  of  aperture  11.5  mm. 

Loo  Choo  Islands  (Mr.  Y.  Hirase).  Types  No.  80,631  Coll. 
A.  N.  S.  P.,  from  No.  279  of  Mr.  Hirase' s  collection. 

The  sculpture  is  much  more  feeble  than  in  C  morus  or  its  imme- 
diate allies,  though  some  forms  referable  to  moru8  resemble  this 
species  in  form. 

The  figure  of  C.  janellii  var.  in  the  zoology  of  the  Astrolabe 
et  Zelee,  Atlas,  PI.  24,  fig.  22,  resembles  C.  chemniizianum  some- 
what, but  differs  in  the  plicate  spire.  In  the  monographs  by  Reeve, 
Tryon  and  Kobelt  I  fail  to  find  anything  much  like  the  present  spe- 
cies. This  shell  is  named  for  the  author  of  the  most  extensive  shell 
iconography  of  the  eighteenth  century,  a  work  of  utility  up  to  this 
day.  Would  that  A.  Adams,  a  hundred  years  later,  had  defined 
his  species  half  as  well !  is  one's  thought  on  working  with  Japanese 
molluskg. 

LITTORINID^. 

Eohinella  oumingi  var.  luohnaiia  Pils.    PI.  XIX,  fig.  16. 

See  p.  198.     Types  are  No.  70,962  Coll.  A.  N.  S.  P. 

This  variety  resembles  Tedarliis  spinulosa  Phil.  (Abbild.  Ill, 
Littorlna,  PI.  6,  f.  24),  but  that  is  imperforate,  while  this  has  an 
open,  cylindrical  umbilicus. 
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Length  9.7,  diam.  2,  longest  axis  of  aperture  2  mm. ;  diam.  of 
the  optumed  apical  whorl  .27  mm. 

Hirado,  Hizen  (Mr.  Y.  Hirase).  Types  No.  80,605  Coll. 
A.  N.  S.  P.,  from  No.  1,239  of  Mr.  Hirase*s  collection. 

A  very  narrow  species,  with  a  particular  style  of  coloration, 
which  at  times,  however,  is  very  faint.  The  widely  distributed 
Syrnola  hrunnea  also  occurs  at  the  same  locality.  S.  adculata  A. 
Ad.y  of  which  I  have  compared  specimens  from  Fiji,  is  a  larger 
species  with  more  convex  whorls. 

TURBONTT.T,TT)iE. 

TnrbonilU  varioifora  Pils.   PI.  XXI,  fig.  27. 

See  p.  198.  Types  are  No.  80,603  Coll.  A.  N.  S.  P.,  from 
No.  1,238  (part)  of  Mr.  Hirase's  collection. 

EUTiTMID^. 

Eulima  dunkariana  n.  sp.   Pi.  XXI.  fig.  so. 

A  glossy,  white,  straight  species,  remarkably  thick  above,  being 
thus  somewhat  cylindric.  Whorls  9i,  a  trifle  convex,  the  linear 
suture  being  margined  below  (at  least  on  the  upper  half  of  the 
shell)  with  a  translucent  band  (sometimes  enclosing  a  white  band), 
one-fourth  to  one-third  the  width  of  the  whorl,  the  lower  margin 
of  which,  in  some  lights,  looks  like  the  suture  itself,  though  there 
is  no  impression  at  that  place.  At  the  last  half-whorl  there  is  an 
impressed  varix-line  ;  another  in  line  with  it  is  on  the  preceding 
whorl,  while  the  next  earlier  whorl  shows  a  similar  impression 
somewhat  in  advance  of  these.  On  another  specimen  about  1  mm. 
shorter,  and  evidently  not  full  grown,  there  is  on  the  last  whorl  a 
single  varix-line.  The  aperture  is  narrowly  and  acutely  ovate; 
lip  simple,  a  little  obtuse.  Length  11.2,  diam.  2.0,  longest  axis 
of  the  aperture  3.2  mm. 

Hirado,  Hizen  (Mr.  Y.  Hirase).  Types  No.  80,087  Coll. 
A.  N.  S.  P..  from  No.  1,222  of  Mr.  Hirasc's  collection. 

Close  to  K.  philippiand  (l)unker),'*  which  was  taken  at  Karaa- 
kura  by  Mr.  Frederick  Stearns;  but  JFJ.  dunkeriuna  differs  in  the 
much  broader  form.  E,  philippiana  has  not  been  well  figured. 
A  specimen  from  Kamakura  before  me  has  an  impressed  varix-line 
near  the  end  of  the  penultimate  whorl,  and  only  falling  a  litllo 

"  Erroneouiily  referred  to  the  genus  EuUmdla  by  Duuker. 
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short  of  corresponding  with  the  position  of  the  peristome;  another 
on  line  with  it  is  upon  the  preceding  whorl;  Uie  next  earlier  whorl 
has  a  varix-line  near  its  beginning,  almost  a  whorl  being  thus  with- 
out a  varix.  A  young  shell,  6  mm.  long,  has  one  varix-line  on 
the  back  of  the  penultimate  whorl.  E.  philippiana  measures,  alt 
10.2,  diam.  2.15,  longest  axis  of  aperture  2.67  mm.  Dunker  gives 
alt.  11,  diam.  2  mm.  for  the  type. 

Evidently  these  species  have  resting  stages  at  irregular  intervals, 
and  the  varix-lines  are  inconstant  in  position  and  number. 

Both  of  these  species  are  remarkable  for  the  thickness  of  the 
upper  part  of  the  spire,  though  this  feature  is  more  exaggerated  in 
E,  dunkeriana. 


Eulima  Inohnana  n-  sp.   PI.  XXI,  fig.  2). 

Shell  white  and  glossy,  conic,  curved  shghtly  to  the  right,  that 
margin  being  about  straight  while  the  left  side  is  a  little  convex, 
regularly  tapering,  9^  whorls  remaining  (the  apex  being  decollate), 
slightly  convex,  the  penultimate  whorl  having  an  impressed  varix- 
line  at  its  last  sixth,  the  preceding  whorl  with  one  on  line  with 
the  peristome,  the  next  earlier  whorl  with  a  varix-line  correspond- 
ing in  position  to  that  on  the  penultimate  whorl;  the  varices  thus 
being  all  on  the  right  or  incurved  side.  Aperture  ovate-acominate, 
the  lip  a  little  obtuse. 

Alt.  12,  diam.  3.85,  longest  axis  of  aperture  4.15  mm. 

Loo  Choo  Islands  (Mr.  Y.  Hirase).     Types  No.  80,628  Coll. 
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VeriU  mmrtensiana  n.  sp- 

Shell  globose,  small,  solid,  rather  bright  sulphur  yellow,  paler 
and  somewhat  mottled  with  gray  or  blackish  toward  the  aperture. 
Surface  dull,  sculptured  with  low,  rather  coarse  spiral  cords,  about 
15  on  the  last  whorl,  the  upper  one  appressed  against  the  preceding 
whorl.  Spire  short,  whorls  about  3,  the  last  a  little  depressed  below 
the  suture,  which  is  t>ordered  below  by  a  somewhat  more  promi- 
nent cord.  Aperture  semicircular,  yellow  or  whitish;  lip-rib 
smooth,  with  a  small  tubercle  above,  and  another  well  within  near 
the  base  of  the  columella.  Columellar  area  white  or  yellowish,  flat 
and  smooth,  the  outer  border  well  defined;  edge  of  columella 
straight,  with  two  or  three  low,  subobsolete  teeth,  the  upper  one 
strongest. 

Alt.  10,  diam.  9.5  mm. 

Loo  Choo  Islands  (Mr.  Y.  Hirase).  Types  No.  80,489  Coll. 
A.  N.  8.  P.,  from  No.  729  of  Mr.  Hirase' s  collection. 

Small  as  this  species  is,  the  specimens  are  apparently  adult.  The 
smooth  columellar  area,  with  well-defined  outer  margin,  weak 
denticulation  and  smooth  rib  within  the  outer  lip  are  its  more 
prominent  characters.  I  find  no  species  agreeing  with  these  speci- 
mens in  the  monographs,  the  best  of  which  is  that  by  Prof,  von 
Martens  in  the  new  edition  of  Chemnitz. 
VeriU  helioinoides  var.  tristis  nov. 

Shell  black  with  some  white  spots  along  the  basal  margin,  and 
sometimes  a  few  angular  pink  and  white  spots  elsewhere.  Colu- 
mella three-notched  in  the  middle;  area  smooth,  yellow-tinted  in 
the  middle;  lip-rib  weakly  crenulate,  a  small  denticle  near  its 
upper  end. 

Alt.  13^,  diam.  lU  mm. 

Loo  Choo  Islands  (Mr.  Y.  Hirase,  No.  218).  Tyixjs  No.  80,406 
Coll.  A.  N.  S.  P. 

This  variety  is  like  the  typical  form  in  the  denticulation  of 
columella  and  lip.  In  var.  Uevilabris  Pils.  the  lip-rib  is  smooth 
throughout,  and  the  columellar  denticles  very  weak;  these  charac- 
ters being  constant  in  a  large  number  of  specimens. 

N,  helidnoides  is  apparently  closely  related  to  the  small  form  of 
N,  striata  Burrow  described  by  Prof,  von  Martens  in  the  new  edi- 
tion of   Chemnitz,  p.  39,  PI.  7,  figs.  19,  20. 
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TROCHIDiE. 

Canthariduf  hirasei  PiU.    Page  199.    PI.  XXI,  fij,'.  32. 
Cantharidus  bisbalteatus  Pils.    Page  199.    PI.  XXI.  flg.  33. 
GlanouluB  s^emmulifer  Pils.    Pago  200.    PI.  XXI,  flg.  34. 
Clanctdus  hizenensis  Pils.    Page  201.    PI.  XXI,  flg.  35. 

Some  of  A.  Adams'  blanket  **  descriptions  "  might  cover  these 
species,  but  none  of  them  indicate  the  specific  charcusters  of  dther 
of  them.  The  sane  judgment  of  scientific  malacologists  now  de- 
mands ihat  a  description  shall  describe. 


TURBINIDiE. 
Leptothyra  rubra  var.  lee  vices  tata  no  v. 

Shell  depressed -globose,  coral-red,  with  pale  and  red  dots  alter- 
nating on  the  ribs.  Whorls  4^,  the  last  deeply  descending  anteri- 
orly. Sculpture  of  about  8  rather  strong,  almost  smooth  spiral 
ril)s  above  and  upon  the  rounded  peripheral  region,  with  one  or 
several  fine  threads  in  some  of  the  interspaces;  8  to  10  smaller, 
closer  smooth  ribs  upon  the  rather  flattened  base.  Alt  hardly  4, 
diam.  5  mm. 

Northern  shore  of  province  Tango,  western  side  of  Hondo  (M. 
R.  Gaines).     Types  No.  70,794  Ck)ll.  A.  N.  S.  P. 

Specimens  from  Mr.  Hirase,  taken  at  Hirado,  Hizen,  vary 
from  coral -red  to  almost  purple,  and  some  of  them  are  rather 
larger  with  the  spire  elevated,    the   largest  measuring  alt.   5.2, 
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SOLENIDiE. 
Selen  roMomaonlAtui  n.  sp.   Pi.  XIX*,  fig.  13. 

Shell  small,  thin,  moderately  curved,  the  upper  aud  lower  mar- 
gins parallel,  both  ends  truncated,  with  rather  rounded  angles; 
compressed,  open  at  both  ends,  glossy  and  smooth  except  for  faint 
growth -strije.  White  with  very  irregular,  more  or  less  confluent  pur- 
plish-roseate maculation  throughout,  the  spots  coarser  toward  the 
distal  end.  Beaks  roseate.  Anterior  end  obliquely  truncate,  the 
margins  narrowly  expanded  or  flaring,  thickened  within.  A  single 
prominent,  erect  tooth  in  each  valve,  that  in  the  right  valve  ante- 
rior to  the  other  and  compressed,  that  in  the  left  triangular,  being 
buttressed  posteriorly. 

Length  31,  alt.  6.3,  diam.  3.8  mm. 

Kirado,  Hizen,  western  Kiusiu  (Mr.  Y.  Hirase).  Types  No. 
80,565  Coll.  A.  N.  S.  P.,  from  No.  1,044  of  Mr.  Hirase' s  col- 
lection. 

This  rose -variegated  little  Solen  is  curved  like  an  Emis,  and  has 
some  similarity  to  5.  pictas  Phiiippi,"  8.  vaginoides  Phil."  no7i 
Lam.  =  S.  philippianus  Dkr."  and  S.  aspersus  Dkr.'*  Solen  pic- 
tu8  is  comparatively  shorter  and  markedly  inflated  or  cylindric,  while 
the  present  Japanese  species  is  strongly  compressed.  S.  philippianus 
measures  66  by  a  little  over  10  mm.  (**  2"  8'"  lang,  und  wenig 
uber  5'"  hoch"),  and  is  thus  a  narrower  shell,  and  it  is  more 
attenuated  anteriorly,  with  smeared  coloration,  according  to  the 
figure.  *S'.  cutpersus  is  decidedly  more  slender,  and  anteriorly 
below  it  is  more  square-cornered.  The  proportions  of  the  three 
species  are  as  follows,  the  altitude  and  diameter  being  compared 
with  the  length: 

Lenj^-th.     Alt.      Diam. 

*S'.  roseomaculatiis, 1  ^         ^  of  the  length. 

S,  philippianus^ 1  — }■                 ** 

S  a»per8m, 1  }  — -f\,     *  *            *  * 

S.piclii^,        1  I        i      - 


"Philippi,  Zntschr.f.  Malak.,  1848,  p.  174.  Habitat  unknown.  It  has 
not  been  figured,  to  mj  knowledge. 

"Pbilippi,  Ahbild.  v.  Beschreib  ,  etc.,  I,  SoleHj  PI.  1,  fig.  3.  From  New 
Holland. 

**  Danker,  Proc.  Zool.  Soc.  Lond  ,  1861,  p.  420,  under  S.  aipersus. 

*•  Danker,  I.  c,  Australia.  Tbe  type  lias  been  figured  in  Conch.  Tcoi,.. 
XIX,  8oUn,  PI.  7,  fig.  33a. 
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PBTRIOOIilD-aS. 
Petrioola  oyolus  Pils.    Pi.  XIX,  figs.  8, 4. 

Seep.  204.  Types  are  No.  80,580  ColL  A.  N.  S.  P.,  from 
No.  1,199  of  Mr.  Hiram's  collection.  It  has  some  merely  super- 
ficial  resemblance  to  P.  typica  Jonas. 

Petricola  oyclus  var.  soulptnraU  PHs.   PI.  XIX,  fig.  7. 

See  p.  205.  Types  are  No.  10,130  Coll.  A.  N.  S.  P.,  from 
Puttalam,  Ceylon. 

VENBRIDiB. 
Venus  Hirasei  Pils.    PI.  XIX,  fig  l ;  PI.  XX,  fig.  20. 

See  p.  205.  Types  No.  80,447  Coll.  A.  N.  S.  P.,  from  No. 
492  of  Mr.  Hirase's  collection.  It  is  curiously  like  the  Panamic 
V,  colambieiisk  Sowb.,  but  ditters  in  having  fewer  ribs  separated 
by  much  wider  intervals,  and  a  deeper,  narrower  paliial  sinus. 
The  cardinal  teeth  are  more  deeply  bifid  than  in  F.  columbiensU 
The  largest  specimen  I  have  seen  measures,  length  52,  alt  44, 
diam.  33^  mm.     It  is  from  Oyama,  Tsushima. 

Tapes  platyptycha  Pils.    I'l.  XIX,  fig.  6. 

Page  206.  Types  are  No.  81,218  Coll.  A.  N.  S.  P.,  from  No. 
1,196  of  Mr.  Hirase's  collection. 

Tapes  phenax  Pils.    PI.  XIX,  fig.  5. 

Page  207.  Types  are  No.  80,436  Coll.  A  N.  8.  P.,  from  No. 
432  of  Mr.  Hirase's  collection 
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ble  anywhere,  even  with  a  lens.  Beaks  somewhat  prominent, 
small  and  in  contact.  Anterior  end  rounded,  the  slope  above 
straight;  posterior  slope  straight  or  slightly  convex,  finely  serrate; 
the  posterior  end  narrowly  subrostrate  and  biangular,  the  right 
valve  having  two  prominent  posterior  keels,  the  space  between  them 
concave,  left  valve  with  one  posterior  keel,  a  narrow  furrow  close 
before  it,  with  a  slighter  second  depression,  the  basal  margin  well 
rounded,  ascending  and  sometimes  slightly  sinuous  behind.  Lunule 
lanceolate,  very  deeply  cut,  bounded  by  acute  ridges,  that  of  the 
right  valve  rising  well  above  the  left,  and  with  a  wider  excavation. 
Area  also  deeply  excavated,  bounded  by  keels,  the  ligament  promi- 
nent. Interior  white,  the  hinge  strong,  with  two  cardinal  teeth  in 
each  valve,  the  left  anterior  tooth  and  the  right  posterior  bifid. 
Left  valve  without  laterals,  right  valve  with  low,  distant  anterior 
and  posterior  lateral  teeth.  Hinge-line  straight  behind  the  beak, 
concave  in  front.  Pallial  sinus  very  large,  reaching  to  within  a 
millimeter  or  two  of  the  anterior  adductor  scar,  confluent  with  the 
pallial  line  below  for  about  half  its  length.  Scars  of  the  cruciform 
muscle  distinct. 

Length  38,  alt.  29.5,  diam.  11.5  mm. 

Inland  Sea  of  Japan.     Types  No.  71,029  Coll.  A.  N.  S.  P. 

This  species  is  closely  related  to  T.  pristis  Lam.  and  T.  concen- 
^rif^  Gld.  It  has  a  wider  lunule  than  the  former,  its  bounding 
keeb  without  the  irregularity,  * '  saw '  *  or  serration  seen  in  T. 
pridis.  The  posterior  area  is  more  deeply  excavated,  the  posterior 
keel  of  the  right  valve  is  stronger,  and  the  end  is  much  more  bent 
to  the  right.  The  hinge-plate  is  wider,  and  the  anterior  lateral 
tooth  is  further  removed  from  the  cardinals.  Finally,  the  dorsal 
slopes  are  steeper,  meeting  at  a  smaller  angle,  and  hence  the  whole 
outline  is  more  triangular.  In  T,  concentrica  Gld.  (Fiji  Islands) 
the  form  is  more  elongate,  the  lunule  and  posterior  area  far  less 
impressed,  and  the  interior  is  more  gloasy,  with  shallower,  less  dis- 
tinct muscular  scars,  and  the  shell  is  thinner.  T.  diaphana  Desh. 
differs  by  having  the  pallial  sinus  abut  against  the  anterior  adduc- 
tor scar,  according  to  Deshayes*  description.  T.  davienms  v. 
Martens  is  a  longer,  less  high  species,  by  the  description.  It  has 
not  been  figured,  so  far  as  I  can  learn,  and  is  doubtfully  distinct 
from  T.  diaphana  Desh. 

26 
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ANATINIDiEL 
AnaUna  impnra  Pils-   Pi-  XIX,  fig.  9. 

Page  208.     Types  are  Nos.  68,636  and  70,812  Coll.  A.  N.  S.  P. 

Lima  hians  var.  hiraiei  Pils.   PI.  XIX,  fig.  12.     . 

Page  209.  Types  No.  80,525  Coll.  A.  N.  S.  P.,  from  No. 
901  of  Mr.  Hirase's  collection. 

Closely  allied  to  L,  hians  Gra.  of  Europe,  but  the  sculpture  is 
finer,  the  gape  of  both  ends  less  widely  open,  and  the  anterior  rib 
inside  is  not  so  strong. 

ABOIDiB. 

Area  nipponensis  Pils.    PI.  XIX,  fig.  2. 
See  p.  209.     Types  are  No.  79,009  Coll.  A.  N.  S.  P- 

Land  and  Fresh'toaier  Species. 

PUPIDiB. 

Buliminus  reinianus  var.  hokkaidonis  nov. 

Similar  to  reinianus  except  in  being  shorter  and  broader,  with 
very  obtuse  apex,  the  upper  part  of  the  spire  broader.  Whorls  8. 
Length  23,  diam.  above  aperture  8,  longest  axis  of  aperture  9  mm. 

Kayabe  and  Shukunobe,  prov.  Ojima,  Hokkaido. 

Typical  B.  reinianus  is  not  known  from  Hokkaido  Island.     I 
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Ogasawara  (Bonin)  Islands  (Mr.  Y.  Hirase).  Types  No. 
80,812  Coll.  A.  N.  8.,  from  4676  of  Mr.  Hirase's  collection. 

As  yet  we  know  nothing  of  the  distribution  of  species  on  the 
several  islands  of  this  little  group,  the  investigation  of  which  will 
be  of  the  greatest  interest.  We  look  to  Mr.  Hirase  to  throw  light 
upon  it. 

TrifhopliU  daoostae  var.  awtgiensis  nov. 

Shell  depressed-conoid,  thin,  hardly  glossy,  corneous  with  a 
faint  brown  tint,  often  in  streaks,  paler  or  a  little  whitish  below 
the  sutures.  Spires  somewhat  elevated;  whorls  5f,  the  last 
obtusely  subangular  in  front.  Sculpture  of  slight,  raUier  irregular 
grovrth -striae,  a  strong  lens  showing  some  almost  obsolete  spiral  striae 
near  the  umbilicus.  Aperture  oblique,  short-oval,  almost  round, 
a  little  excised  by  the  parietal  wall.  Peristome  thin,  narrowly 
expanded  and  subreflexed.  Alt.  6.2,  diam.  9  mm. ;  width  of 
umbilicus  about  1  mm. 

Anaya,  Awaji  Island  (Mr.  Y.  Hirase,  No.  64S). 

This  form  is  duller,  more  conoidal,  with  the  last  whorl  more 
depressed   than  T.   goodtoini  var.  kyoioerms.     It  is  smaller  than 
T.  dacosUe^  with  the  aperture  less  rounded.     It  is  the  first  Tria- 
hoplita  known  from  Awaji  Island. 
TriihopliU  goodwini  var.  strig^ata  nov. 

Shell  similar  in  general  characters  to  T.  goodwini,  but  rather 
^ntly  streaked  obliquely  with  brown  on  a  whitish  corneous 
ground,  usually  whitish  below  the  suture.  Finely  obliquely 
striate,  and  densely  decussate  by  close  spirals.  Whorls  5J  to  6. 
Alt.  9^,  diam.  13,  width  of  umbilicus  1^  mm. 

Hirado,  Hizen,  in  western  Kiusiu  (Mr.  Y.  Hirase).  Type, 
No.  78,844  Coll.  A.  N.  S.  P.,  No.  344  of  Mr.  Hirase's  collection. 

This  form  was  recognized  as  somewhat  diflferent  from  the  typical  T, 
goodwini  of  Hondo,  when  received  from  Mr.  Hirase  about  a  year 
ago;  but  I  did  not  then  think  it  desirable  to  distinguish  it  by 
name.  Since  such  forms  of  goodwini  as  tosana  and  ddcostcd  have 
beeo  so  distinguished,  it  would  seem  advisable  to  recognize  this 
also.  Upon  the  whole,  it  is  well  to  have  names  for  these  sub- 
ipedes,  which  have  become  differentiated  in  various  areas  of  the 
empire.  T,  goodwini  var.  drigata  differs  from  tosana  and  dacoatce 
by  its  decussate  surface. 
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ZONITIDJB. 
Kaliella  snboreniilaU  n.  sp- 

Shell  narrowly  perforate,  depressed-trochiform,  pale  brown, 
somewhat  transluoont.  Sculpture  of  very  fine,  close,  thread-like 
striae  and  subobsolete  spiral  striae;  the  base  smooth.  Spire  conic, 
the  apex  obtuse.  Whorls  4,  nearly  flat,  the  last  acutely  carinate 
In  the  middle,  the  carina  smooth -edged;  base  very  convex.  Aper- 
ture narrow,  somewhat  rhombic;  peristome  simple.  Alt.  1.5, 
•diam.  2.4  mm. 

Eochi,  Tosa,  Shikoku  Island  (Mr.  Y.  Hirase). 

Similar  to  K,  crenulata  Gude,  but  much  more  depressed.  It 
occurred  with  specimens  of  K.  crenulata  (Gude),  and  an  elevated 
variety  of  K.  mufti^lvis  Pils. 

K.   ruida  Pils.  is  a  larger  and  more  coarsely  sculptured  bat 
evidently  allied  species. 
Kaliella  Uoderma  n.  sp. 

Shell  perforate,  pyramidal  with  flattened  base,  obtuse  apex  and 
straight  lateral  outlines;  pale  yellowish-corneous.  Whorls  7, 
rather  convex,  the  last  acutely  carinate,  somewhat  convex  below. 
'Surface  glossy,  smooth  except  for  slight  growth-strise.  Aperture 
l3asal,  rhombic,  nearly  twice  as  wide  as  high;  peristome  simple,  the 
margins  remote,  the  columellar  margin  reflexed.  Alt.  2.5,  diam. 
•2.2  mm. 

Kashima,  Harima  (Mr.  Y.  Hirase). 

More  elevated  than  K,  crenulata,  and  distinguished  by  its  plain. 
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RBALIIDiB. 
Omphalotropif  japonions  n.  sp. 

Shell  narrowly  umbilicate,  acutely  ovate-conic,  rather  thin, 
yellowish  brown;  surface  glossy  and  smooth.  Spire  straightly 
conic,  the  apex  rather  acute.  Whorls  6,  convex,  the  last  with  a 
strong  basal  keel  around  the  umbilicus.  Aperture  slightly 
oblique,  ovate,  the  outer  and  basal  margins  of  the  peristome  a 
trifle  expanded,  columellar  margin  reflexed.  Length  5.8,  diam- 
eter 3.5,  length  of  aperture  2.5  mm.  ^ 

E^ashiwashima,  Tosa,  Shikoku  Island  (Mr.  Y.  Hirase,  No.  588). 

This  is,  I  believe,  the  first  Omphalotropis  found  in  Japan. 

AMNICOIilDiB. 
BithyniA  itrUtolA  var.  japonioa  nov. 

Shell  pale  amber  tinted  or  corneous,  glossy,  similar  to  B.  striaiula 
of  China,  but  differing  in  sculpture,  the  spiral  ridges  being  much 
stronger;  3  or  4  large  and  irregularly  spaced  ones  above  the  peri- 
phery, those  on  the  base  smaller  and  closer.  Alt.  10  (specimens 
with  the  early  whorls  lost  by  erosion),  diam.  6.5  mm.;  longest 
axis  of  aperture  5  mm. 

Manabe,  Hidachi  (type  locality),  and  Osaka  (Mr.  Y.  Hirase). 

Types  No.  80,683  Coll.  A.  N.  S.,  from  No.  152  of  Mr.  Hirase's 
collection. 

Specimens  from  Osaka  have  less  strong  sculpture  than  those  from 
the  province  Hidachi,  though  it  is  still  stronger  than  in  any  Chinese 
specimens  of  B.  striatula  in  the  series  before  me.  The  peristome 
is  rather  less  expanded,  too,  though  well  thickened  in  adults,  and 
either  black  (Manabe)  or  pale  (Osaka).  B,  striatula  has  already 
been  reported  from  Japan  by  Prof,  von  Martens,"  who  in  lft60 
found  it  at  Yokohama,  on  the  muddy  bank  of  the  small  river,  at 
the  first  bridge,  in  quite  fresh  water.  I  suppose  it  was  this  strongly 
sculptured  form  which  he  found.  The  Vega  Expedition  collected 
shells  identified  by  Westerlund  as  B.  striatula  at  Jokogava  (near 
Tokyo),  and  at  Lake  Biwa  {Verja  Exp,,  IV,  p.  182).  In  China 
the  species  is  widely  difiused,  from  the  Yangtse  to  the  Amur  drain- 
ages; and  P^re  Heude*^  has  split  it  into  some  four  species.     Of 

*•  Sitiungtber.  naturf,  Freunde  zu  Berlin^  1877,  p.  114.  B,  striatula 
wasdcfloribed  from  ChnsaD,  as  Paludina  (Bithinia)  striatula  Bens,,  Journ. 
Asiat.  8oc.  Beng.,  XXIV,  1885,  p.  131.     Sohmaoker  found  it  at  Shanghai. 

*'  Memoires  cancer nant  V Hist.  Nat.  de  V Empire  Chinois,  pp.  171,  172. 
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these  his  B.  chinerma  seems  to  me  to  be  typical  B.  striatula,  while  B, 
spiralis  is  a  more  slender,  B.  scalaris  &  stouter  form,  perhaps  not 
more  than  varietally  distinct.  B,  driaiula  Bens,  of  Heade  is  a 
strongly  keeled  form,  certainly  not  the  typical  striatula  of  Benson. 
His  identification  of  it  was  possibly  dae  to  a  remark  of  von  Mar- 
tens in  Jahrb.  D,  Mai  Oes.,  II,  1875,  p.  133. 

I  have  no  great  faith  in  the  distinctness  of  any  of  these  sup- 
posed species ;  but  if  several  Chinese  forms  are'to  be  distinguished, 
the  Japanese  shells  evidently  deserve  at  least  varietal  rank.  They 
are  nearer  B,  gtriatula  Heude  non  Benson  than  to  any  other  of 
the  Chinese  varieties. 

SPH^TOIIDiE. 
SphflBrinm  inntilis  n.  sp. 

Shell  oval,  much  inflated,  thin,  equilateral,  grayish-brown,  with 
a  pale  basal  zone;  glossy,  minutely  striate;  anterior  end  curved 
in  a  semicircle;  posterior  end  a  little  more  obtuse,  though  still 
well  curved.  Beaks  small,  projecting,  ''  calyculate,"  or  tipped 
witu  a  distinctly  demarked  protbconch.  Interior  bluish-white; 
cardinal  teeth  subobsolete,  extremely  compressed,  parallel  with  the 
hinge-line,  divided  in  the  right  valve,  single  in  the  left;  lateral 
teeth  moderately  strong,  double  in  the  right,  single  in  the  left 
valve.     Length  10,  alt.  8.6,  diam.  6.2  nmi. 

Nishigo,  Uzen  (Mr.  Y.  Hirase). 

Three  species  of  Sphcerium  are  now  known  from  Japan:  & 
japonicum  Westerlund, "  S,   heterodan  Pilsbry,"   and  the  preseni 
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thread-like  concentric  strisB.  Beaks  moderately  raised  and  full, 
deeply  eroded  in  adults.  Interior  whitish,  or  light  violet  outside 
of  the  pallial  line.  Hinge  rather  narrow,  the  cardinal  teeth 
slightly  grooved  at  their  summits ;  anterior  and  posterior  laterals  of 
equal  length,  single  in  the  left,  doubly  in  the  right  valve.  Length 
33,  alt.  27,  diam.  18  mm. 

Sado,  Japan  (Mr.  Y.  Hirase). 

It  fills  me  with  sadness  to  add  another  Corbicula  to  the  Japanese 
fauna,  but  these  specimens  cannot  without  violence  be  referred  to 
any  of  those  known.  C.  martenH  CSessin  is  perhaps  the  nearest, 
but  MdoenHs  is  more  transverse,  the  lateral  teeth  diverge  at  a  wider 
angle,  and  the  strise  are  far  closer.  The  very  close,  comparatively 
fine  striation  is  the  chief  differential  character  of  the  species, 
distinguishing  it  from  all  the  other  forms. 

CorMoiila  awtgiensis  n.  sp. 

Shell  oval,  compressed,  the  diameter  about  half  and  the  alt. 
three-fourths  the  length,  bright  yellowish  green,  \iith  buff  spots 
and  patches  toward  the  beaks;  strongly  and  regularly  ribbed  con- 
centrically. Beaks  rather  low,  not  projecting  much,  eroded  and 
deep  violet.  Nearly  equilateral,  the  anterior  end  sometimes  slightly 
narrower,  the  two  ends  about  equally  rounded,  upper  and  lower 
margins  equally  and  similarly  curved.  Interior  dark  violet,  with 
a  darker,  often  light-bordered  spot  under  the  beaks.  Hinge  deli- 
cate, the  cardinal  teeth  small;  anterior  and  posterior  laterals  of 
about  equal  length,  somewhat  curved,  very  strongly  crenulate, 
double  in  the  right,  single  in  the  left  valve.  Length  16,  alt.  12, 
diam.  8^  mm. 

Noda,  Awaji  (Mr.  Y.  Hirase). 

The  valve-margins  viewed  from  within  are  seen  to  form  a  sym- 
metrical oval  figure,  the  upper  and  lower  borders  having  almost 
exactly  the  same  curvature,  and  the  anterior  and  posterior  ends 
l)eing  about  equal.  There  b  no  suggestion  of  the  subtri angular 
shape  of  most  Japanese  species  of  Corbicula,  The  beaks  are  low 
and  the  sculpture  strong  and  regular.  It  is  a  small  species,  the 
first  known  from  Awaji  Island,  and  seems  quite  distinct  from  any 
other. 


408 


PROOEEDINGS  OF  THE  ACADEICY  OF 


[July. 


EXPLANATION  OF  PLATES  XIX,  XX,  XXI. 

Plate  XIX  (figures  natural  size),  Fig.  1.^  Venus  hiraseu  pp.  206, 400. 

Fig.  2. — Area  nipponenais^  pp.  209,  402. 

Figt.  3,  i.—Petricola  cyclus,  pp.  204,  400. 

Fig.  S.'-Tapes  phenax,  p.  207. 

Fig.  6.—Tapesplatyptycha,  p.  206. 

Fig.  7. — Peiricola  cvclua  var.  iculpturata^  p.  205  (Ceylon). 

Fig.  S.—Tellina  prtstiformis,  p.  400. 

Fig.  d.'—Anatina  impura^  pp.  208,  402. 

Figs.  10,  11. — AcnuBa  herotdi  var.  Hgnata,  p.  202. 

Fig.  12. — Lima  hians  var.  hirasei,  pp.  209,  402. 

Fig.  13. — Solen  roieomaeulatus,  p.  399. 

Figs.  14,  15. — Cerithium  chemnitzianum,  p.  393. 

Fig.  16. — Echinella  cumingi  luchuana^  pp.  198,  304. 

Fig.  17. — Euthria  hokkaidoniB^  p.  389. 

Fig.  18 — PtrUtemia  untulata  var.  luchuana,  pp.  197,  390. 

Plate  XX  (fi^.  19  muoh  enlarged,  the  others  natural  size),  Fig.  19.— 
Donax  kiusittemts^  p.  400. 
Fig.  20. — Venus  hirasei,  p.  400. 

Fig.  21,— Chrysodomus  intersculptits  yta.f rater,  p^.  197,  391. 
Fig.  22. —  Buccinum  hirasei,  p.  391. 
Fig.  23. — Ckrysodomus  pericochlion,  p.  391. 

Plate  XXI    (figures  much  enlarged),   Fig.  24. — Tritonidea  tubmen- 
keana,  p.  387. 
Fig.  25. — Syrnola  bacillum^  p.  394. 
Fig.  26. — Daphnella  fragilis  var.  articulata,  p.  385. 
Fig.  Ql,—Turbonilla  varicifera,  pp.  198,  395. 
Fig.  2S.^Mitra  vanattai,  p.  387. 
Fig.  29. — Eulima  luchuana,  p.  396. 
Fig.  30. — Eulima  dunkeriana,  p.  395. 
Fig.  31. — Mitra  hizenensis^  p.  386. 
Fig.  32. — Cantharidus  hirasei,  p.  199. 
Fig.  33. — Cantharidus  bisbalteatus,  p.  199. 
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THE  LAKB  MOLLUSKS  OF  THE  LOO  CHOO  ISLANDS:  CLAUSILIID£. 
BY  HENRY  A.  PIL8BRY. 

Seven  or  eight  years  ago,  at  the  time  of  my  first  studies  upon 
Japanese  moUusks,  only  two  species  of  Clausilia  were  known  from 
the  Loo  Choo  Islands:  0.  valida  Pfeiflfer,*  described  from  speci- 
mens coUected  by  Largilliert,  and  C.  prcBclara  Gould,*  collected  by 
WiUiam  Stimpson,  naturalist  of  the  U.  8.  North  Pacific  Explor- 
ing Expedition,  under  Commanders  Ringgold  and  Rodgers. 

Mr.  Frederick  Steams  brought  a  third  species,  taken  on  Oki- 
nawa, which  I  described  in  1894  as  0.  Steam»ii,*  and  a  fourth  was 
sent  in  1900  by  Mr.  Hirase,  0.  hyperoptyx,*  from  the  same 
island. 

Two  other  species,  C.  Bemardii  Pfr.  and  C  ptychochila  Bttg., 
supposed  to  be  from  Siam  and  China  respectively,  seem  from  their 
characters  to  be  so  near  Loo  Chooan  species  that  I  think  their 
formerly  assigned  habitats  were  probably  erroneous,  and  that  both 
really  came  from  the  Loo  Choo  Islands.  Acting  upon  this 
hypothesis,  I  provisionally  include  them  in  the  following  account. 

Through  the  researches  conducted  by  my  esteemed  correspondent, 
Mr.  Y.  Hirase,  the  number  of  species  known  from  these  beautiful 
and  interestiug  islands  has  now  been  increased  to  eleven,*  not 
counting  the  two  species  of  doubtful  provenance  alluded  to  above. 

Up  to  this  time  we  have  received  species  from  only  three  islands : 
Yayeyama  in  the  southwestern  group,  Okinawa  or  Great  Luchu  in 

>  ZeiUchr.f.  Malak.,  1849,  p.  106  ;  Mon,  Ilel.  Viv.,  Ill,  p.  591.  Kuster, 
Conchy!.  Cah,,  Ciausilia,  PI.  23,  figs.  1-3,  figures  of  Pfeifler's  tvpe. 

'  Proc.  Bott.  Soc,  Nat.  Hist,  VI,  p.  425,  February,  1859  ;  Otia  Conch,,  p. 
103.  The  name  praciara  being  preoccupied  in  Clausilia,  Pfeiffer  changed 
it  to  C.  excellens,  Jour,  de  Conehyl.,  p.  268  (1861),  basing  the  new  name 
on  Gould's  description. 

^Nautilus,  VIII,  p.  47  (August,  1894);  Catal.  Mar.  Moll.  Jap.,  Appen- 
dix, p.  163,  PI.  1,  fig.  12. 

♦  These  Proceedings,  1900,  p.  446,  PI.  XIV,  figs.  12-14. 

•This  includes  the  species  of  Oshima,  as  this  island  belongs  both  geo- 
graphically and  faunally  to  the  Loo  Choo  group.  Being  politically  a  part  of 
Kagosbima  Ken  or  prefecture,  it  is  not  usually  considered  by  the  Japanese 
to  be  one  of  the  Loo  Choo  group,  which  in  ordinary  parlance  includes  merely 
the  Central  and  Further  groups  of  islands,  belonging  to  Okinawa  Ken. 
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the  central  group,  and  Oshima  in  the  northeastern  group.  There 
can  be  no  doubt  that  when  other  islands  are  explored  many  more 
species  will  be  brought  to  light,  and  our  zoogeographic  knowledge 
correspondingly  expanded. 

The  known  species  fall  into  five  subgenera  or  sections:  Stereo- 
phcedusa,  LuchuphoBdiiaa,  Hemiphcedusay  TyrannfyphasdvLsa  (/)  and 
Zaptyx.  Of  these,  the  section  Luchuphadusaf  comprising  about 
half  the  species  now  known,  has  been  found  nowhere  but  on  these 
islands.  Zaptyx  extends  into  the  southernmost  provinces  of 
Kiusiu,  in  the  neighborhood  of  Kagoshima  Bay;  and  probably 
borne  by  the  "  Kuro  Shi  wo"  has  reached  Hachijo,  an  islet  a 
hundred  miles  off  Izu  province;  but  a  Loo  Chooan  origin  of  the 
group  seems  probable.  Stereophcsdusa  and  HemiphoRdiua  range 
further,  being  common  throughout  Japan,  and  the  latter  group  is 
widespread  on  the  Chinese  mainland ;  but  the  species  of  the  Loo 
Choo  Islands  belong  to  a  special  group  of  HemiphcBdiAsa  which  has 
not  been  fouud  elsewhere.  The  single  species  referred  doubtfuDy 
to  TyrannophcBdma  has  no  close  relatives,  but  seems  nearer  t« 
Japanese  than  to  any  Chinese  species  known  to  me.  The  sections 
EuphcRdusa  and  Megalophcedma,  so  characteristic  of  Japan,  are 
wanting  in  the  Loo  Choos,  so  far  as  present  information  goes;  and 
Reinia  has  not  been  found.  So  much  for  the  distribution  of  the 
groups.  Descending  to  species,  we  find  not  one  common  to  the  Loo 
Choo  Islands  and  any  other  land. 

The  general  afiinities  of  the  Olarisilia  fauna,  we  may  conclude. 
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The  chestnut-banded  form  witli  the  coarse  sculpture  of  the  type 
has  been  named  var.  fcisdata  by  Mr.  E.  R.  Sykes." 

Another  banded  variety  may  be  called  var.  perfasciata.  It  is 
similar  to  C,  valida  fasciata  Sykes,  but  larger,  the  broad  purple- 
brown  band  more  strongly  contrasted  with  the  whitish  or  pale  bufi 
bands  above  and  below  it ;  aperture  longer,  more  piriform.  The 
sculpture  is  perceptibly  finer  than  in  valida.  The  types  of  this 
form  are  from  the  province  Kunchan,  Okinawa  island  (No.  633 
of  Mr.  Hirase's  collection). 

A  third  form  of  the  species,  var.  striaJlella^  nov. ,  has  the  color- 
ing of  vva.  fasciata^  but  darker  on  the  last  two  whorls,  with  the 
same  rather  wide  aperture,  dusky  purplish  within;  but  the  surface 
is  far  more  finely  striated,  there  being  fully  twice  as  many  strise  as 
there  are  in  valida.     The  size  is  about  the  same. 

Length  28,  diam.  6  mm.,  7^  whorls  remaining. 

Length  25^,  diam.  6^  mm.,  6^  whorls  remaining. 

The  types  are  79,116  Coll.  A.   N.  S.  P.,  from  462  of   Mr. 
Hirase's  collection,  labeled  ''  Loo  Choo." 
Clantilia  Bteamiii  PiUbry. 

The  types  were  taken  on  Okinawa  by  the  collector  sent  by  Mr. 
Frederick  Steams  in  1891-2.  They  measure,  length  26  to  31, 
diam.  5  mm.  Specimens  sent  this  year  from  Yayeyama  by  Mr. 
Hirase  (No.  622)  measure  26-28  by  5  mm.  Others  sent  from 
**  Loo  Choo''  are  more  slender,  length  25-25^,  diam.  4 J  mm., 
with  12  whorls  and  a  less  distinct  lunella  than  the  types. 

C.  Stearnsii  is  very  distinct  by  its  receding  inferior  lamella  and 
the  development  of  a  lunella,  both  being  characters  unlike  most 
other  species  of  Stereophced^csa. 

Section  LUCHUPHiEDUSA  nov. 

Clausilium  wide,  truncale  or  notched  distally,  and  with  a  thick- 
ened lobe  or  finger-like  process  on  the  coluraellar  side  of  the  apex, 
standing  at  nearly  a  right  angle  with  the  body  of  the  plate. 

Shell  fusiform,  the  right  margin  of  the  peristome  usually  crenate, 
outer  margin  excavated  above  to  form  a  sinulus;  superior  lamella 
marginal,  projecting,  continuous   with   the    long  spiral   lamella; 

•  Ths  ConchologUt,  II,  p.  118.  Figure  52  of  Sowerby'8  monograph  in  the 
Conchologia  leonica^  XX,  evidently  is  intended  to  represent  one  of  the 
specimeDB  mentioned  by  Mr.  Sykes. 
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inferior  lamella  strongly  spiral  within,  calloused  below;  suboolu- 
mellar  lamella  dilated  adjacent  to  the  very  long  and  strong  lower 
palatal  plica,  which  is  united  with  the  lunella,  when  that  is  pres- 
ent; principal  plica  long;  upper  palatal  plica  developed,  sometimes 
coalescent  with  the  lunella. 

The  shell  in  this  section  is  similar  to  that  of  the  group  of  C. 
ptychochila  in  general  characters,  but  differs  in  the  dilation  of  the 
subcolumellar  lamella  and  in  the  much  higher,  simple  spiral  plate 
of  the  inferior  lamella  within  the  last  whorl.  Like  the  group 
mentioned,  its  peculiarities  are  an  exaggeration  of  the  platydera 
group  of  Hetniphcedusa,  which  may  be  looked  upon  as  a  sort  of 
unspecialized  branch  of  the  common  stock.  The  clausilium,  how- 
ever, is  so  peculiar  and  unlike  any  Phsedusoid  group  hitherto 
known,  that  the  erection  of  a  new  section  is  requireci.  The 
lamellae  and  plic2«  are  all  very  strongly  developed  within,  and  the 
former  are  unusually  long,  passing  the  ventral  position. 

Luchuphcedusa  has  much  in  common  with  the  section  Emargina- 
ria  Bttg.  of  the  German  upper  Miocene,  in  which  a  similar  emar- 
ginate  or  notched  clausilium  and  the  same  interlamellar  plication  is 
developed;  but  the  Miocene  forms  retain  a  primitive  structure  of 
the  palatal  region,  where  several  plicoe  are  developed,  while  Luchu- 
phcedusa  is  very  highly  specialized  there.  The  resemblance  is  par- 
tially due  to  convergent  evolution. 

Key  to  species  of  Liuihuphcedusa,  by  external  characters. 
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All  of  the  species  of  this  section  are  new,  and  from  the  two 
blands  Okinawa  and  Oshima. 
CUntilU  oaUiitochiU  n.  sp.    PI.  XXII,  figs.  1.  2.  3. 

Shell  thick  and  strong,  pale  brown,  or  green  from  adhering  algae, 
rimate,  turreted,  the  upper  third  of  the  length  attenuated,  with 
slightly  concave  outlines,  the  lower  two-thirds  rather  swollen,  the 
penultimate  whorl  widest,  the  last  half  of  the  last  whor^contracted, 
compressed  laterally.  The  apex  is  obtuse.  Whorls  11^,  the  early 
ones  worn  smooth,  the  rest  closely  rib-striate,  the  riblets  on  the  last 
whorl  coarser  and  more  widely  spaced,  somewhat  undulating  and  ir- 
regular. Aperture  vertical,  rhombio-pirifonn,  with  distinct  sinulus, 
the  peristome  expanded  and  reflexed,  thick,  white,  ttie  left  margin 
wide  and  thick  as  far  up  as  the  sinulus,  where  it  is  abruptly  exca- 
vated; right  margin,  from  the  superior  lamella  to  the  base,  deeply  cut 
into  rounded  eivtering  wrinkles,  which  deeply  crenulate  the  lip-edge. 
Superior  lamella  subvertical,  rather  thick,  emerging  to  the  margin, 
continuous  with  the  high,  long  and  strongly  developed  spiral 
lamella.  Inferior  lamella  subhorizontal,  strongly  approaching  the 
superior  lamella  within,  heavy,  not  reaching  the  lip-margin,  very 
strongly  spiral  inside.  Subcolumellar  lamella  emerging  to  the  lip- 
edge,  where  it  forms  one  of  the  series  of  lip-folds.  Principal  plica 
strong  and  nearly  a  whorl  long,  reaching  nearly  to  the  lip;  extend- 
ing inward  far  beyond  the  lunella.  Upper  palatal  plica  long,  con- 
verging inwardly  toward  the  principal  plica;  lunella  short  and  very 
obliquely  running  inward,  arising  below  from  a  very  strong  and 
high,  angularly  bentj  long,  lower  2)alatal  plica. 

Clausilium  (PI.  XXII,  fig.  4)  broad,  irregularly  curved, 
abruptly  truncate  below,  slightly  thickened  along  the  palatal  mar- 
gin, the  apical  end  of  the  columellar  margin  much  thickened,  beut 
nearly  at  a  right  angle  with  the  rest  of  the  surface,  producing  a 
blunt  tooth  or  lobe. 

Length  24,  diam.  5J,  longest  axis  of  aperture  5^  mm. 

Length  22J,  diam.  5J,  longest  axis  of  aperture  6  mm. 

Province  Kunchan,  Okinawa  (Mr.  Y.  Hirase,  No.  634). 

An  extraordinary  species,  not  only  by  the  interpalatal  lamella* 
which  deeply  crenulate  the  lip,  but  also  by  the  long  and  high  lower 
palatal  fold  and  very  obliqutj  lunella;  the  two  united  in  such 
fashion  as  to  make  the  figure  of  an  almost  prostrate  letter  A, 
reminding  one  of  the  lunella  of  some  of  the  C  platydera  group  of 
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HemipIuBdusat  but  ualike  that  group,  an  upper  palatal  plica  is 
developed.     The  clauailium  is  very  peculiar. 

Clanailia  neiiothanma  n.  sp.    PI.  XXII,  figs.  19, 20. 21. 

Shell  large,  fusiform,  rather  obese  below,  moderately  tapering 
above,  fleshy- whitish,  the  surface  lustreless  and  (where  not  over- 
grown with  algsB  or  worn  smooth)  sculptured  with  moderately 
coarse,  somewhat  waved  rib-strise,  branching  or  with  intercalated 
strise  on  the  upper  half  of  the  last  whorl.  Apex  small,  the  first 
whorl  rapidly  enlarging,  sometimes  self-amputated  and  plugged 
Whorls  10,  the  last  tapering  below,  having  a  broadly  rounded  basal 
crest  running  to  the  lower  angle  of  the  aperture.  Aperture  verti- 
cal, semicircular  in  general  contour,  obtusely  angular  at  the  sinulus 
and  at  the  foot  of  the  columella;  the  inner  margin  being  straight- 
ened, the  outer  rounded.  Peristome  white,  the  outer  and  basal 
margins  flaring,  broadly  reflexed,  the  inner  margin  sloping,  emar- 
ginate  at  the  termination  of  the  superior  lamella,  arcuate  along 
the  interlamellar  space,  then  straightened.  Superior  lamella 
strong,  slightly  oblique,  marginal,  continuous  with  the  spiral 
lamella.  Inferior  lamella  very  strong,  calloused  and  thick,  forming 
a  squarish  columeUar  fold,  abruptly  lower  or  someUmes  bifid  where 
it  extends  upon  the  peristome.  Subcolumellar  lamella  emerging, 
very  strong  and  prominent,  extending  to  the  lip-edge.  Principal 
plica  about  one-third  of  a  whorl  long,  lateral  in  position.  LuneUa 
arcuate,  its  upper  end  curving  well  inward  (being  completely  united 
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ginate  or  notched,  a  somewhat  thickened,  finger-like  and  more 
curved  process  extending  downward  on  the  coluraellar  side; 
proximal  end  passing  gradually  into  the  rather  broad  filament. 

Length  34,  diam.  7.8,  longest  axis  of  aperture  9.4  mm. 

Length  30.5,  diam.  7.5,  longest  axis  of  aperture  9  mm. 

Oshima  (Mr.  Y.  Hirase,  No.  652). 

Readily  known  by  its  large  size  and  the  peculiar  shape  of  the 
aperture. 
Clamilia  oihimae  n.  sp.    Pi.  xxil,  figs.  5, 6. 

Shell  fusiform,  the  upper  third  slender  and  somewhat  attenuated, 
the  lower  half  rather  swollen;  penultimate  whorl  widest.  Very 
solid  and  strong.  Pale  brownish,  more  or  less  eroded.  Closely 
and  rather  strongly  striate.  Apex  small,  the  first  whorl  rapidly 
increasing,  next  three  or  four  whorls  very  slowly  widening;  whorls 
about  11^,  the  last  whorl  tapering,  laterally  compressed^  flattened, 
having  a  shallow  pit  behind  the  middle  of  the  outer  lip,  rounded 
at  the  base.  Aperture  ear-shaped,  oblique,  produced  in  a  deep 
retracted  sinulus  above.  Peristome  reflexed,  thickened,  a  slight 
ridge  running  behind  the  outer  lip  parallel  with  it;  outer  lip 
obtusely  toothed  at  the  termination  of  the  principal  plica,  thin 
above,  rather  broad  below  the  tooth.  Inner  lip  projecting  in  the 
middle,  cut  into  six  or  eight  roundedy  unequal  interlamellar  folds, 
and  similarly  or  more  weakly  crenate  to  or  below  the  subcolumellar 
lamella,  Superior  lamella  vertical,  emerging  beyond  the  general 
level  of  the  peristome,  continuous  with  the  spiral  lamella.  Infe- 
rior lamella  very  prominently  projecting  into  the  aperture,  subhori- 
zontal  and  somewhat  thickened  below.  Subcolumellar  lamella 
wholly  immersed,  but  replaced  on  the  lip  by  ruga)  oecupying  its 
place.  Principal  plica  very  long,  reaching  to  the  lip  and  running 
inward  over  a  whorl;  very  strong.  Upper  palatal  plica  short, 
weak  and  lateral;  lower  palatal  plica  very  strong  and  long,  its 
lower  end  visible  within  the  aperture,  in  an  oblique  view.  Lunella 
apparently  wanting.  Within,  the  inferior  lamella  is  a  very  high, 
strongly  but  somewhat  irregularly  spiral  plate;  the  spiral  lamella 
b  also  very  high,  almost  touching  the  principal  plica;  and  both 
lamellse  penetrate  far  past  the  ventral  side.  The  subcolumellar  la- 
mella is  short  as  usual,  but  strong  near  its  deeply  immersed  lower  end. 

Length  22.5,  diam.  4.5,  longest  axis  of  aperture  5.6  ram. 

Length  21,  diam.  4.5,  longest  axis  of  aperture  5  mm. 
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The  clausilium  (PL  XXII,  figs.  12,  13,  14)  is  strongly  curved 
below,  and  becomes  very  thick  toward  the  apex.  The  dbtal  end 
has  two  apices  separated  by  a  notch,  the  outer  one  conic  and 
rather  broad,  the  inner  blunt  and  bent  nearly  at  a  right  angle  with 
the  body  of  the  plate. 

Nase,  Oshima  (Mr.  Y.  Hirase,  No.  653a). 

This  exceedingly  peculiar  species  has  the  crenulate  right  lip  of 
most  of  its  group,  but  it  differs  from  all  known  species  except  the 
next  in  the  great  development  of  the  posterior  bay  or  *'  sinulus" 
of  the  aperture.  It  is  difficult  to  gain  a  correct  conception  of  the 
closing  apparatus,  so  contracted  is  the  cavity  of  the  last  whorl 
by  the  enormously  developed  lamellse  and  plicae.  The  deeply 
immersed  suhcolumellar  lamella  is  a  prominent  feature,  differentiatlDg 
C,  oakimcs  from  C  pseudoshwuz ;  but  as  I  nave  remarked  above, 
this  is  masked  by  the  sulcation  of  the  lip,  by  which  rounded 
lamellae  are  produced  in  the  suhcolumellar  position. 

Clamilia  pseudoihimsB  n.  sp.    PL  XXII,  figs,  l,  8, 9, 10. 

Shell  very  similar  externally  to  C,  oshimcd;  a  little  smaller; 
aperture  and  lip  the  same,  except  that  the  mihcolumellar  lamella 
emerges  to  the  lip-edge.  Internal  structure  the  same,  except  that 
the  spiral  trend  of  the  inferior  lamella,  as  seen  from  the  back  in 
an  opened  shell,  is  made  irregular  by  two  prominent  angles;  there  is 
a  rather  long,  latero-dorsal,  upper  palatal  plica  opposite  the  great 
lateral  dilation  of    the   inferior  lamella.     The  very  long  lower 
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CUniilia  mima  n.  sp.   Pi.  XXIII,  figs.  37, 88, 89. 

Shell  small,  fusiform,  rather  obese,  but  rapidly  tapering  and 
conspicuously  attenuated  above;  thin  and  not  very  strong,  pale 
brown,  densely  and  finely  rib-striate.  Whorls  8 J  to  9,  convex, 
the  apex  rather  large,  next  three  or  four  whorls  widening  but 
little;  last  half  of  the  last  whorl  much  contracted,  flattened. 
Aperture  somewhat  oblique,  small,  piriform,  with  moderately  well- 
defined  sinulus.  Peristome  reflexed,  slightly  thickened,  the  outer 
margin  excavated  above,  the  upper  and  right  margins  more  or  less 
crenulate,  the  crenulation  varying  from  strong  to  subobsolete  in 
difierent  specimens.  Superior  lamella  vertical,  emerging  a  little 
beyond  the  general  level  of  the  peristome,  slightly  wider  or  bifid 
at  the  margin;  continuous  with  the  spiral  lamella.  Inferior 
lamella  forming  a  rather  strong  subhorizontal  fold  within,  not 
emerging  to  the  peristome.  Subcolumellar  lamella  emerging, 
marginal  Principal  plica  about  a  half  whorl  long,  extending 
from  the  dorsal  to  the  middle  of  the  ventral  side.  Upper  palatal 
plica  lateral,  arcuate,  converging  inward  toward  the  principal 
plica,  the  outer  end  contiguous  to  the  lunella,  the  upper  end  of 
which  curves  toward  and  is  almost  united  with  it.  Lunella  lateral 
in  posiUon,  oblique,  weak  above,  strong  below,  where  it  unites 
with  the  middle  of  a  long,  very  strong  and  angularly  bent  lower 
palatal  plica.  The  subcolumellar  lamella  is  abruptly  and  strongly 
dilated  in  the  region  of  the  lower  palatal  plica,  and  is  bent  over 
toward  it;  beyond  this  dilation  it  curves  abruptly  and  ascends  the 
internal  column  in  the  usual  manner,  expands  again  and  turns 
toward  the  right,  parallel  to  the  other  lamella  upon  the  roof  of 
the  penultimate  whorl.  The  inferior  lamella  within  the  last 
whorl  is  stout,  high,  Very  strongly  spiral,  and  with  the  spiral 
lamella  continues  inward  past  the  ventral  side,  upon  which  the 
three  lamelL'e  run  parallel. 
Length  13i,  diam.  3^  mm. 
Length  IH,  diam.  3  mm. 

Clausiliura   (PL   XXII,   figs.  17,  18)   broad,  strongly  curved, 
broadly  rounded  along  the  outer  margin,  truncate  at  the  apex,  and 
produced  on  the  columellar  side  into  a  long  finger-like  process. 
Oshima  (Mr.  Y.  Hirase,  No.  654). 

Much  smaller  than  other  species  of  the  section,  and  strongly 
attenuated  above,  like  C.    brevior  v.  Mart.     The  process  of  the 
27 
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clausilium  is  also  longer,  and  the  whole  plate  is  strongly  twisted 
spirally. 

Seotlon  HEMIPH^DUSA  Bttg, 

Oraup  of  C.  ptyehoehila. 

In  this  group  the  right  lip  or  interlamellar  space  is  more  or  less 
crenate;  the  superior  aud  subcolumellar  lamellse  are  marginal,  the 
inferior  lamella  somewhat  receding,  thickened  below,  strongly  sig- 
moid wilhin,  and  in  the  middle  of  the  dorsal  aspect  it  is  low,  wide 
and  bifid,  as  if  composed  of  two  cords  twisted  round  one  another. 
The  lower  palatal  plica  is  very  strong,  elevated  in  the  middle  where 
the  lunella  joins  it,  the  latter  being  very  strong  below,  weak  above. 
The  clausilium  (PL  XXIII,  figs.  26-29)  is  wider  in  the  middle 
thau  in  HemiphoBdusa,  tapering  above  and  below,  strongly  curved 
toward  the  thickened,  obtuse  apex,  and  with  the  lateral  margins 
bent  nearly  at  right  angles  with  the  rest  of  the  plate,  forming  a 
sort  of  spout-like  distal  extremity  (PI.  XXIII,  figs.  27,  28). 

This  group  is  probably  entitled  to  separate  sectional  rank.  It  is 
related  to  the  Japanese  group  of  C.  plcUydera,  but  dififers  in  the 
form  of  the  inferior  lamella  within  the  last  whorl,  and  in  the 
clausilium. 

Key  to  species, 

1. — Inferior  lamella  thickened  but  simple  below: 

u. — Surface  strongly  ribbed:  subcoltimellar  lamella  somewhat 
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tributed  to  Pfeifier,  tbe  Academy  of  Natural  Sciences  of  Philadel- 
phia, and  perhaps  to  other  collections;  and  I  suppose  the  figured 
type  is  preserved  in  the  collection  of  the  Journal  de  Conchylwlogie 
in  Paris. 

Upon  examining  the  species,  I  find  that  it  is  very  closely  related 
to  my  C  crenilabium  of  Kunchan,  Okinawa;  in  fact,  so  inti- 
mately, that  I  have  no  doubt  that  C  Bernardii  really  came  from 
Okinawa  or  gome  other  island  of  the  Loo  Choo  chain.  No  species 
of  the  same  group  has  been  found  in  China,  Tonquin  or  elsewhere 
on  the  mainland,  and  it  is  apparently  a  local  group,  specialized 
on  these  islands. 

The  source  whence  Bernard!  procured  his  specimens  is  not 
stated,  but  it  is  significant  that  in  the  same  volume  of  the  Journal 
several  species  from  Japan  and  the  Loo  Choo  Islands,  collected 
by  a  French  naval  officer,  M.  Thomas,  are  described.  Probably 
C.  Bernardii  was  one  of  the  species  taken  by  him  in  Loo  Choo. 

C  Bernardii  difiers  from  C  crenilabium  in  having  the  surface- 
sculpture  very  much  coarser.  The  lunella  is  very  strong  below, 
where  it  joins  the  middle  of  an  elevated  conic  lower  palatal  fold, 
the  apex  of  which  overhangs  or  curves  downward  in  the  middle. 
Above,  the  lunella  rapidly  weakens,  and  curves  backward  into  the 
low  upper  palatal  fold,  which  also  has  a  low  continuation  on  the 
other  side — apertureward — of  the  lunella.  The  projecting  squar- 
ish inferior  lamella  is  much  thickened  below,  and  within  the  last 
whorl  it  has  the  peculiar  shape  seen  in  C.  crenilabium^  the  spiral 
portion  being  superposed  at  the  side  of,  rather  than  continuous 
with,  the  externally  visible  part  of  the  inferior  lamella.  It  is 
very  strong,  somewhat  expanded  in  the  region  of  the  lunella. 
The  spiral  and  inferior  lamellae  are  of  equal  length,  and  continue 
inwanl  past  the  ventral  position,  to  a  point  in  line  with  the  supe- 
rior lamella.  In  C.  crenilabium  both  lamellae  extend  further 
inward,  and  the  spiral  lamella  is  decidedly  longer  than  the  other. 
The  crenulation  of  the  interlamellar  space  is  coarser  in  Bernardii 
than  jn  crenilabium.  There  are  11  whorls,  the  upper  ones  more 
attenuated  than  in  crenilabium,  and  the  color  is  corneous- white,  not 
brownish. 

The  clausilium  of  C.  Bernardii  is  shaped  almost  exactly  as  in 
C  crenilabium,  broad  in  the  middle,  tapering  and  strongly  curved 
toward  the  apex,  which  is  obtuse,  slightly  thickened  and   spout- 
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like,  from  having  the  lateral  edges  of  the  tapering  portion  abruptly 
bent  toward  the  convex  side  of  the  dausilium.  The  palatal 
margin  is  especially  widely  reflexed  and  flattened. 

Clamilia  ptyohoohila  Bocttger.    PI.  XXUl,  figs.  40, 41, 42. 

Claasilienstndien,  p.  66  (1877);  Jahrb.  d.  D.  Malak.  Gres.,  Y,  p.  57,  PI. 

3,  fig.  8  (1878). 

The  habitat  of  this  species  is  unknown.  It  was  described  from 
a  single  specimen,  supposed  to  be  from  China,  but  without  record 
of  locality.  From  its  characters  I  think  it  will  be  found  on 
Okinawa  or  some  neighboring  island. 

The  type  measures,  length  24^,  diam.  6^,  length  of  aperture  6^, 
width  4^  mm.  ^It  is  swollen-fusiform,  densely  costulate  and 
whitish-corneous,  the  spire  concavely  attenuated.  Whorls  11. 
The  aperture  is  rhombic  piriform,  peristome  much  thickened,  sin- 
uate and  appressed  above.  There  is  a  groove  separating  the 
superior  lamella  from  the  numerous  folds  which  corrugate  the 
interlamellar  space.  The  inferior  lamella  is  callous  below.  "  The 
small  upper  and  the  longer  lower  palatal  plicae  are  united  with 
the  short,  straight  lu Delia,  which  at  its  base  gives  off  a  distinct 
branch  backward."     The  clausilium  has  not  been  described. 

Boettger's  description  and  figures  show  tliis  to  be  a  species  closely 
related  to  C,  crenilabium  and  C.  Bemardii,  It  differs  from  the 
former  in  being  more  inflated,  with  the  lunella  apparently  straight, 
not  curving  inward  above,  and  nothing  is  said  to  indicate  that 
the  lower  palatal  plica  hai  the  sreat  heif^bt  at  its  juactlon  with  ih^ 
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sculptured  with  close,  regular  and  rather  fine  rib-strise,  coarser  on 
the  last  whorl.  Aperture  vertical,  rhombic-piriform,  the  peris- 
tome white,  reflexed,  somewhat  thickened,  the  outer  Hp  excavated 
above  to  form  an  indistinct  sinulus;  the  upper  margin  to  the  right 
of  the  superior  lamella  is  cut  into  S  to  5  entering  folds,  deeply  crenu- 
lating  the  lip-edge;  the  rest  of  the  right  margin  is  weakly  and  irregu- 
larly subcrenulate.  Superior  lamella  strong,  slightly  oblique,  attain- 
ing the  margin,  continuous  with  the  long  and  high  spiral  lamella. 
Inferior  lamella  strong,  approaching  the  superior,  not  reaching 
upon  the  lip,  very  heavy  and  callous  below,  strongly  spiraL  and 
with  a  superposed  callus  within.  Subcolumellar  lamella  emerging. 
Principal  plica  rather  long  and  strong,  visible  within  the  aperture, 
extending  inward  slightly  beyond  the  latere -ventral  lunella. 
Upper  palatal  plica  small  and  low,  united  with  the  lunella.  Lower 
palatal  plica  short  and  higt,  angularly  elevated  and  overhanging 
downward  in  the  middle,  where  the  strong  lunella  joins  it. 

Qausilium  (PI.  XXIII,  figs.  26-29)  well  curved,  wide  above, 
the  lower  half  tapering,  narrow,  terminating  in  a  blunt  apex, 
which  is  channeled  and  spout-like  outside.  Columellar  margin 
thickened  near  and  at  the  apex ;  palatal  margin  siouous,  bearing 
a  sharp,  high,  keel-like  thickening  on  the  outside  along  its  lower 
half;  proximal  end  emarginate  on  the  columellar  side  of  the  fila- 
ment. 

Length  32,  diam.  7,  longest  axis  of  aperture  7.8  ram. 

Length  30,  diam.  7.3,  longest  axis  of  aperture  8.3  mm. 

Length  26,  diam.  6.3,  longept  axis  of  aperlure  7  mm. 

Kunchan,  Okinawa  (Mr.  Y.  Hirase,  No.  632a). 

This  s|>ecies  differs  from  C.  callistochila  in  the  weak  crenulation 
of  the  right  lip,  shorter  principal  plica,  shorter  and  differently 
sha{)ed  lower  palatal  plica,  the  smaller  upper  palatal,  which  is 
unite<l  with  the  lunella,  and  especially  in  the  different  form  of  the 
clausilium. 

Specimens  No. 6326  of  Mr.  Hirase' s  collection,  also  from  Kun- 
chan, the  northern  province  of  Okinawa,  are  green  from  adhering 
algae,  evidently  having  lived  in  a  moist  place.  The  crenulation  of 
the  lip  is  much  less  marked,  there  being  but  one  or  two  inter- 
lamellar  folds  close  to  the  superior  lamella;  the  lower  palatal  fold 
and  lunella  are  shortened,  forming  a  sort  of  triangular  buttressed 
pyramid;  the  lunella  is  very  low  above,  and  curves  into  a  sub- 
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obsolete  upper  palatal  fold.     The  dausilium  is  the  same  as  in  the 
typical  form.     The  tip  of  the  spire  is  sometimes  lost. 

Length  28,  diam.  6.3,  longest  axb  of  aperture  7.2  mm. 

Length  28. 7,  diam.  6,  longest  tLKii  of  aperture  7. 2  mm. 

Clauiilia  ezooUeni  Pfeiffer.    PI.  xxm,  fig.  43. 

This  species  was  originally  described  by  Grould  as  C.  prccclara, 
but  this  name  being  preoccupied  it  was  changed  by  Pfeiffer  to  C. 
excellens.  The  species  was  known  to  Pfeiffer  by  Oould's  descrip- 
tion only.'  Through  the  kindness  of  Prof.  William  H.  Dall  I  am 
able  to  give  a  figure  of  the  t3rpe  specimen,  from 
Loo  Choo,  in  the  National  Museum. 

It  differs  from  C,  crenilabium  in  the  slightly 
stronger  slriation  and  the  better  development  of  the 
interlamellar  crenulation;  and  from  C.  crenilabiumy 
ptychochila  and  Bemardii  in  the  grooving  of  the 
top  of  the  inferior  lamella,  which  is  almost  bifid. 
In  C.  crenilabium  and  C.  Bemardii  the  infeidor  la- 
mella is  only  bifid  far  within,  in  a  dorsal  potfitioD, 
as  shown  in  PI.  XX III,  fig.  25.  In  C.  excellent 
this  bifid  structure  has  apparently  moved  downward 
to  the  lower  end  of  the  lamella. 

The  clausilium  of  0.  exeellens  is  still  unknown, 
as  the  type  specimen  has  not  been  opened  ;  and  the 
subgeneric  position  of  the  species  cannot,  therefore,  be  considered 
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Claniilia  maniii  n.  sp.    Pi.  xxm,  figs.  84, 35, 36. 

Shell  rather  small,  fusiform,  slender  and  much  atteniiated  above, 
rather  obese  below;  brown  and  glossy  when  unworn,  but  often 
lustreless  and  more  or  less  eroded.  Finely  and  closely  striate,  the 
later  half  of  the  last  whorl  much  more  coarsely  so.  Whorls  9 
to  9^,  rather  convex,  the  penultimate  whorl  widest,  the  last  whorl 
contracted,  tapering.  Aperture  rhombic- ovate,  the  peristome 
whitish,  reflexed,  moderately  thick,  slightly  emarginate  at  the 
position  of  the  superior  lamella.  Superior  lamella  vertical,  reach- 
ing the  margin,  continuous  with  the  spiral  lamella.  Inferior 
lamella  immersed,  receding,  not  visible  in  a  front  view,  but  seen 
by  looking  obliquely  into  the  aperture;  almost  straightly  ascend- 
ing inside.  Subcolumellar  lamella  emerging  to  the  lip-edge,  with 
a  groove  on  each  side.  Principal  plica  nearly  a  half  whorl  long, 
its  end  visible  within  the  throat  from  the  aperture,  extending 
inward  slightly  beyond  the  closing  apparatus.  Upper  palatal 
plica  short,  converging  a  little  inwardly  toward  the  principal  plica; 
not  connected  with  the  arcuate,  oblique,  rather  strong  lunella,  the 
lower  end  of  which  curves  inward  somewhat. 

Length  15,  diam.  3.5  mm. 

Length  13.5,  diam.  3.6  mm. 

Length  13,  diam.  3  mm. 

Clausilium  rather  broad  and  short,  tapering  to  a  mucronate  apex, 
heavily  thickened  on  the  columellar  side  at  and  near  the  apex, 
nearly  straight,  curved  only  near  the  filament,  where  it  is  abruptly 
narrowed,  and  deeply  excavated  or  emarginate  on  the  columellar  side. 

Oshiraa  (Mr.  Y.  Hirase,  No   646). 

In  general  form  this  species  resembles  C.  brevior  and  C.  awa- 
jiensis.  It  differs  from  the  latter  in  the  wider  peristome,  in  having 
the  lunella  free  from  the  upper  palatal  plica,  and  in  the  shape  of 
the  clausilium,  which  in  this  species  resembles  that  of  Tyrannophce- 
dusa,  it  being  shorter  and  broader  than  in  HemiphcEdusa,  and 
strongly  thickened  toward  the  apex,  along  ihe  columellar  side. 

Section   ZAPTYX  Pilsbry. 

Vide  these  Proceedings  for  1900,  pp.  446,  672. 
CUofiUA  hyperoptyx  Pilsbry. 

This  species  was  sent  by  Mr.  Hirase  as  from  **  Loo  Choo  *' — 
that  is,  I  suppose,  Great  Loo  Choo  (Luchu),  Nawa,  or  Okinawa 
Island.     A  further  lot.  No.  4576,  has  been  sent  from  Yayeyama. 
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EXPLANATION  OP  PLATES  XXII  AND  XXHI. 

Plate  XXII,  Figs.  1-3.— Clau$%Ua  caUiUocMa. 

Fig.  A.—ClcmHlia  callistochila.    Clansiliom,  showing  form  of  the  apex 

Figs.  5,  6. — O.  oshinKB,  I,  inferior  lamella ;  P,  lower  end  of  the  loive 
palaSu  plica ;  8,  suboolomellar  lamella ;  JS^.,  spiral  lamella ;  Sup.,  superio 
lamella. 

Figs.  7-10'. — O,  pneudoBhimm. 

Fig.  11. — C.  pseudoshimcB,    Claosiliam,  turned  to  show  form  of  the  apei 

Fig.  12. — C,  oshimcB,  Claosilium,  interior  faoe;  13,  profile  from  oolan 
ellar  side ;  14,  inner  face,  tnmed  to  show  form  of  ^e  apex. 

Fig.  15. — 0.  nesiothauma.  Clansilinm,  interior  faoe ;  16,  the  sanu 
tamed  to  show  form  of  the  apex. 

Fig.  17. — 0,  mima,  Claosiliam,  tamed  to  show  form  of  the  apex ;  1( 
interior  face  of  the  same. 

Figs,  ld-21 — C.  nesiothauma,  FIr.  20  showing  the  spiral  and  inferic 
lamellie,  and  on  the  left  side  part  of  the  lunella  and  lower  palatal  plia 
with  the  dilated  portion  of  the  sabcolnmellar  lameUa. 

Plate  XXIII,  Figs.  23-25.— C  erenilcUnum.  /,  inferior  lamella,  1 
lanella ;  P,  lower  palatal  plioa ;  «S,  snhoolamellar  lamella. 

Fig.  26. — C7.  erenilabium.  Claasilinm,  seen  .in  profile  from  the  colamelU 
side ;  27,  apical  view  ;  28,  interior  faoe  ;  29,  the  same  tamed  to  show  shaf 
of  the  apex. 

Figs.  30-32.— (7.  BernardiL 

Fig.  33. — C,  erenilabium. 

Figs.  34-36.— (7.  munus. 

Figs.  37-39.— (7.  mima. 

Figs.  40-42. — C.  ptyehochila  (copied  from  Boettger). 

Fig.  43. — C,  excellens  (type  specimen  of  C.  pradara  Gld.,  drawn  by  I 
J,  C.  McCJonnell). 
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A  STUDT  OF  AH  AKT. 
BY   ADELE   M.  FIELDE. 

The  colonies  of  Stenamma  (^Aphcsnogaster)  fulvum  Mayr,  sub- 
species aquira  Buckley,  variety  piceum  Emery,  a  Mynnicid  ant 
found  commonly  in  the  neighborhood  of  Wood's  Hole  have  varied 
in  the  numbers  of  their  inmates  from  a  few  individuals  to  many 
thousands.  The  nests  are  near  the  surface,  in  mellow  soil,  by 
roadsides,  in  meadows,  and  in  woods,  and  are  usually  near,  among, 
or  under  loose  stones.^ 

^  Uole«  otherwise  indicated  the  ants  nnder  observation  were  kept  in  the 
portable  nesta  described  by  the  anther  in  Vol.  2,  No.  2,  of  the  Biological 
Bulletin,  The  species  mentioned  in  this  paper  were  identified  for  the 
writer  by  Prof.  William  Morton  Wheeler,  of  the  UniTersity  of  Texas. 
The  colonies  nnder  inspection  were  kept  at  the  Marine  Biological  Labora- 
tory at  Wood's  Hole,  Mass.,  from  Jnly  to  the  end  of  September,  1900, 
and  in  New  York  City  from  then  nntil  the  first  of  Jnne,  1901,  when 
they  were  carried  back  to  Wood's  Hole.  The  temperature  of  the  room 
in  which  they  were  kept  in  New  York  varied  from  40^  to  90^  F.,  or  5^ 
to  35^  C,  and  this  variation  often  oocnrred  during  single  dayi*.  The 
word  day  is  used  thronghout  this  narrative  as  representing  a  period  of 
tweoty-four  hours'  duration.  The  nse  of  Petri  double-dishes  in  the  study  of 
living  ants  was  suggested  to  the  author  by  Prof.  Wheeler.  Those  referred 
to  in  this  study  were  about  100  millimeters  in  diameter  and  10  mm.  deep  on 
the  inside.  The  cell  formed  by  the  double  dish  ^as  set  upon  a  disk  of  card- 
board, covered  with  white  Turkish  towelling,  to  which  a  tiny  patch  of  black 
silk  was  attached.  The  Petri  cell  was  set  upon  this  disk,  which  was  wider 
than  itself,  and  the  cell  was  covered  with  another  di<ik  of  thick  dark  blotting 
paper.  Within  the  cell  were  two  sections  of  very  fine-meshed  sponge  about 
6  mm.  thick,  covering  one-third  the  floor  of  the  cell,  and  so  placed  as  to  leave 
a  paasageway  for  the  ants  between  the  sp<>nge  and  the  cell-wall,  and  also  a 
triangular  space  where  the  ants  could  settle  between  the  sponges  and  above 
the  black  patch.  The  sponges  were  kept  saturated  with  wat^r,  to  give  drink 
to  the  ants  and  moisture  to  the  air,  and  to  prevent  the  hiding  of  the  eggs  in 
the  interstices  of  the  sponge.  Care  was  taken  that  the  sponges  should  not 
overflow  and  inundate  the  young. 

Particles  of  food,  from  three  to  six  kinds,  known  to  be  acceptable  to  the 
ants,  were  constantly  provided,  and  laid  on  that  part  of  the  floor  farthest 
from  the  sponges.  The  air,  the  water,  and  the  food  were  kept  always  fresh 
and  clean.  The  sponges  were  dipped  in  alcohol  and  well  rinsed  cmce  a 
week. 

The  cells  were  set  upon  the  shelves  of  a  dark,  well-aired  cupboard,  with  the 
food  side  of  the  cell  toward  the  source  of  light.  Not  more  than  seven  ants 
were  permanently  housed  in  a  f-ingle  cell.  Among  the  ants  kept  several 
month<9  in  this  manner  there  were  scarcely  any  deaths  from  natural  causes, 
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The  workers  are  brown  in  their  general  color,  and  are  from  four 
to  seven  millimeters  in  length,  and,  although  they  are  apparently 
alike  in  all  except  size,  they  are  here  referred  to  as  majors,  minors 
and  minims,  the  majors  being  from  six  to  seven  millimeters  long. 
the  minors  from  five  to  six,  and  the  minims  from  four  to  five. 
When  the  colony  moves  the  majors  do  the  main  part  of  the  work 
of   transporting  the  inert  young,  and  they  often  seize,  lift  and 
carry  to  the  new  abode  such  ants  as  adhere  too  persistently  to  the 
old  habitation.     The  minors  api)ear  to  do  a  large  part  of  the  scout- 
ing and  purveying.     The  minims  are  greatly  devoted  to  the  care  of 
the  eggs,  larvae  and  pupae.     All  assiduously  serve  the  queen,  and 
all  engage  in  battles  with  enemies. 

The  queens  are  from  seven  to  eight  millimeters  in  length  without 
their  wing?,  and  are  redder  than  the  workers.  The  kings  are 
from  six  to  seven  millimeters  long,  with  the  wings  projecting 
another  millimeter  beyond  the  end  of  the  body,  and  are  jet  black 
in  color. 

The  workers  are  efficient  fighters,  and  at  close  quarters  will  kill 
Formica  fusca,  double  their  bulk.  They  evince  extreme  hostil- 
ity not  only  to  ants  of  other  species,  but  to  those  of  other  or  alien 
colonies  of  their  own  species  and  variety.  In  this  paper  the  term 
alien  is  used  to  denote  a  difierent  colony  of  the  same  species  and 
variety.  Queens  of  different  colonies,  when  placed  t«)gether  in  a  nest 
or  a  Petri  cell,  ostracize  each  other,  remaining  as  far  apart  as  possible. 
If  forced  into  close  quarters,  they  interlock  mandibles  and  push 
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of  her  egg?,  larvse  and  pupae;  but  if  there  be  workers  beloDgiug 
to  her,  she  retires  to  a  place  of  safety,  and  remains  there  until  the 
fracas  subsides  and  the  workers  seek  her  out. 

Workers  from  different  colonies  shut  into  the  same  nest  will  fight 
until  but  one  party  remains.  I  put  into  a  Janet  nest,  which  one 
colony  had  occupied  for  a  week,  another  colony  that  had  for  two 
weeks  been  in  a  Lubbock  nest.  The  following  day  the  Lubbock 
coteny  was  congregated  with  a  mass  of  its  young  in  three  stages 
in  the  food-room;  the  Janet  colony  was  likewise  congregated  with 
its  young  in  the  adjoining  nursery,  and  a  battle  was  raging  between 
groups  of  two.  of  three,  of  four  and  of  five,  the  attacks  being 
always  upon  single  ants.  A  day  later  eigbty  ants  had  been  slain, 
and  the  warfare  continued.  On  the  fifth  day  the  young  of  both 
colonies  had  all  been  brought  together ,  into  the  nursery  and  the 
victorious  remnant  of  the  Janet  colony  was  alone  with  its  spoils. 

When  a  single  alien  Stenamma  fulvum  piceum  is  introduced  into 
a  colony,  it  at  once  exhibits  signs  of  terror,  endeavors  to  fiee  or  to 
hide,  and  keeps  apart  from  the  habitants;  but  sooner  or  later  an 
inmate  comes  upon  it,  and  though  it  may  slay  its  opponent  in  a 
duel  or  two,  it  is  sure  to  be  destroyed,  as  no  Stenamma  fulvum 
pieeum  code  of  honor  intervenes  against  an  attack  of  many  upon 
one. 

Long-continued  isolation  does  not  abate  the  hostility  of  Sten- 
amma fulvum  piceum  to  an  alien.  I  have  tried  many  experiments 
with  queens  that  had  lived  solitary  for  several  months,  introducing 
to  their  respective  domiciles  alien  workers  of  all  ages,  from  loag 
mature  adults  to  callows  just  beginning  to  walk,  and  I  have  but 
rarely  succeeded  in  effecting  a  reconciliation  between  the  two. 
The  hostility  of  the  worker  to  the  queen  was  usually  as  marked  as 
was  that  of  the  queen  to  the  worker.  The  few  cases  in  which 
affiliation  was  induced  were  all  between  the  queen  and  very  young 
callows,  whose  impudence  appears  sometimes  to  be  condoned  by 
their  elders.  An  instance  of  this  toleration  was  given  by  a  queen 
and  one  major  worker  that  had  been  isolated  in  a  Petri  cell  for 
more  than  three  months.  After  killing  several  older  callows, 
introduced  one  by  one,  they  had  permitted  an  alien  minim,  intro- 
duced when  but  a  few  hours  old,  to  remain  with  them.  Five  days 
later  I  introduced  two  sisters  of  their  adopted  young  worker,  the 
newcomers  l>eing  minims  about  twenty  days  old.     These  newcomers 
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at  once  attacked  the  queen  and  the  major.  The  major  acted  solely 
on  the  defensive.  Curling  her  abdomen  in,  and  sitting  on  the 
small  of  her  back,  with  her  tough  thorax  presented  to  her  small 
enemy,  she  permitted  much  nabbing  of  her  body  and  much  polling 
of  her  limbs,  making  no  retaliation.  The  queen,  on  her  part, 
caught  her  little  adversary  by  its  antenna  and  held  it  firmly  and 
quietly  for  some  minutes,  then  released  it  and  stood  head  to  head 
with  it  without  nipping  it.  The  whole  conduct  of  the  adults  was 
like  that  often  seen  in  big  dogs  that  are  playing  with  obstreperous 
puppies.  It  appeared  as  if  the  adults  liked  their  adopted  callow 
and  were  unwilling  to  harm  its  sisters.  The  three  callows  perfectly 
affiliated  from  the  start;  but  the  newcomers  often  renewed  theur 
attacks  on  the  queen  and  the  major,  and  after  some  hours  were 
killed  by  the  adults.  The  adopted  callow  continued  to  live  in 
that  cell. 

The  kings  of  different  colonies  are  indifferent  or  friendly  to  one 
another,  and  they  have  no  steady  foes  either  in  their  own  or  other 
households  of  their  kind.  They  are  the  only  active  representatives 
of  their  colony  that  are  ever  cordially  received  in  any  other  colony, 
and  strong  inducements  are  apparently  offered  for  their  permanent 
residence  among  the  aliens.  I  have  seen  two  workers,  one  on  either 
side  of  an  alien  king,  holding  to  his  wings  and  gently  conducting 
him  through  the  grass  to  the  entrance  of  their  domicile;  and  I  have 
repeatedly  seen  the  workers  capture,  lift  and  carry  alien  kings 
home    with    theiiL     If,    about  swarraiug  time,    an  alien   king  is 


1901.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  429" 

Colonies  captured  and  confined  id  mj  nests  just  before  swarming 
time,  within  a  few  days  divided  into  as  many  groups  as  there  were 
queens,  the  queens  disposing  themselves  as  far  apart  as  the  limits 
of  the  nest  permitted.  When  a  queen  was  then  removed  by  me, 
the  workers  at  once  carried  the  young  and  settled  down  by  another 
queen. 

A  wingless  queen,  after  wandering  for  some  days  alone  in  a 
Lubbock  nest,  cleared  an  irregularly  oval  space  about  three  centi- 
meters long  and  two  centimeters  wide,  building  a  smooth  solid  wall 
with  the  particles  of  earth  that  she  removed  from  her  floor.  The 
wall  was  compact  and  vertical,  and  for  more  than  half  the  circum 
ference  of  the  structure  extended  a  distance  of  five  millimeters 
from  the  floor  to  the  glass  roof.  She  worked  industriously  for 
several  days  on  this  structure  and  then  laid  an  egg,  which  she 
lifted  and  carried  between  her  mandibles  whenever  light  was 
admitted  to  her  dwelling.  The  day  after  the  laying  of  the  first 
tgg,  a  visitor  lifted  the  glass  roof  of  the  nest  and  spoiled  her 
work.  I  then  marked  her,  using  a  fine  camel* s-hair  brush  and 
dotting  the  lop  of  her  abdomen  with  a  fleck  of  quickly  drying 
varnish  into  which  water  colors  had  been  rubbed,  and  I  then  re- 
turned her  to  her  own  colony,  from  which  she  had  been  absent 
three  weeks.  The  first  worker  that  she  there  met  stood  head  to 
head  with  her  for  some  minutes,  while  the  two  tapped  each  other 
with  antenna)  and  the  worker  regurgitated  food  to  the  queen. 
Other  ants  greeted  her  with  the  same  ordinary  signs  of  satisfaction. 
Nine  queens  taken  on  their  emergence  from  the  nest  at  swarmino: 
in  September  and  placed  in  Petri  cells,  each  with  an  alien  king, 
retained  their  wings  from  two  to  three  months,  and  only  one  of 
them  laid  eggs  before  shedding  her  wings.  One  of  my  queens  shed 
her  wings  the  day  she  was  captured,  and  another  retained  hers 
nearly  four  months.  One  laid  her  first  egg  twenty-seven  days 
after  swarming  in  September,  and  one  laid  no  eggs  until  January, 
one  hundred  and  six  days  after  swarming.  None  of  the  score  of 
queens  that  I  have  isolated  at  their  swarming  with  alien  kings  has 
failed  sooner  or  later  to  lay  eggs. 

The  eggs  are  deposited  one  at  a  time,  without  regularity  in  tlie 
intervals.  Only  once  have  I  known  so  many  as  six  to  be  deposited 
in  a  single  day,  one  or  two  a  day  being  the  ordinary  number.  If 
the  queeo  is  agitated  or  troubled  she  ceases  from  egg-laying,  some- 
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limes  for  many  days  together.  Some  of  the  queens  in  my  Petri 
cells  have  averaged  more  than  one  egg  a  day  during  every  month 
from  September  to  the  following  July,  and  they  and  their  worken 
appear  to  be  in  good  health,  though  they  have  had  during  the 
winter  no  respite  from  the  labor  of  rearing  the  young. 

The  eggs  laid  by  the  queens  are  visible  to  the  unassisted  eye,  are 
a  pearly  translucent  white,  and  are  oblong  in  shape,  the  thicknesB 
being  about  half  the  length,  which  is  half  a  millimeter.  When 
the  queen  is  about  to  deposit  an  egg^  workers  stand  about  her,  as 
if  aware  of  a  new  duty,  and  they  pick  up  the  egg  as  soon  as  it  is 
deposited  and  add  it  to  the  packet,  which  is  constantly  tended, 
kept  clean,  watched  over  and  carried  about  by  the  workers.  The 
egg-packet,  after  being  carried  about  for  some  time  by  one  worker, 
is  passed  over  to  another,  who  appears  to  assume  the  burden 
eagerly.     If  the  queen  is  alone  she  takes  care  of  her  own  eggs. 

In  order  to  ascertain  the  time  of  incubation,  I  placed  queens 
each  in  a  clean  Petri  cell,  some  with  workers,  some  without  workers, 
and  cleaned  each  cell  daily  until  the  first  egg  was  deposited  in  it 
I  examined  the  cell  two  or  thiree  times  a  day,  and  recorded  the 
time  of  deposit  of  the  first  egg  and  of  a  few  succeeding  ones.  In 
some  cases  I  removed  the  queen  after  a  few  ^gs  had  boon  depos- 
ited, leaving  the  eggs  to  the  care  of  the  workers  alone.  I  counted 
the  eggs  daily  to  see  that  there  was  no  diminution  in  their  number, 
and  I  cast  out  from  my  calculations  all  cases  in  which  there  was  a 
diminution  of  the  number  of  eggs  during  the  time  of  my  observa- 
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lanrse  succeeding  the  first  in  each  brood  corresponded  closely  with 
the  times  of  the  deposit  of  egga  succeeding  the  first  laid.  Various 
broods,  removed  to  weak  alcohol  or  hot  water  and  examined  under 
a  lens,  showed  the  larva  well  formed  in  the  egg  at  about  the  seven- 
teenth day  and  no  earlier.  Broods  in  which  the  first  larva 
appeared  on  the  nineteenth  day  were  immersed  in  alcohol  and 
examined  under  a  lens,  and  they  always  showed  earlier,  but  never 
later,  stages  of  larval  existence;  while  broods  in  which  no  larva 
had  appeared  on  the  twentieth  day  showed,  when  examined  in  like 
manner,  a  larva  perfectly  formed  within  the  egg  membrane.  I 
therefore  conclude  that  the  period  of  incubation  varies  between 
Kveuteen  and  twenty -two  days,  with  nineteen  days  as  the  common 
period.  The  variation  in  the  period  of  incubation  bears  no  fixed 
relation  to  the  size  of  the  future  adult.  Eggs  of  difierent  periods 
of  incubation  followed  to  the  adult  form  were  found  to  produce 
the  same  sort  of  worker. 

My  ants  have  furnished  no  evidence  that  they  ever  devour  the 
eggs,  larvse  or  pupse  of  their  own  colony.  One  worker,  isolated  in 
a  Petri  cell  twenty-one  days  without  food,  died  leaving  five  eggs 
intact  during  the  last  sixteen  days  of  her  starvation.  In  all  the 
score  of  Petri  cells  in  which  I  have  for  months  watched  the  condi- 
tion and  counted  the  numbers  of  the  eggs,  no  diminution  of  them 
could  be  logically  charged  to  the  mature  ants,  whose  skill  and 
diligence  in  keeping  them  clean,  safe,  dry  and  in  humid  darkness, 
merits  high  renown. 

The  feeding  of  the  larva,  which  is  bent  neariy  double  in  the 
egg.  with  regurgitated  food  begins  as  soon  as  it  straightens  itself  and 
protnules  its  mouth.  When  the  larvae  begin  to  appear  in  the  egg- 
pacKet,  the  workers  lift  the  packet  and  hold  it  free  and  still,  while 
one  of  their  number  holds  a  translucent  white  globule  of  regurgi- 
tated food  to  the  lar\'al  mouth  projecting  from  the  surface  of  the 
egg-packet.  I  have  repeatedly  seen  the  workers  thus  feeding  the 
very  young  larvae,  a  single  globule  of  regurgitated  food  serving 
for  a  meal  of  which  four  or  five  larvie  successively  partook. 

When  the  larva  first  emerges,  its  length  is  nearly  double  that  of 
the  egg.  When  well  fed  its  growth  is  rapid  and  in  a  day  or  two 
its  length  is  three  or  four  times  that  of  the  egg.  When  about 
two  millimeters  long  it  is  usually  removed  from  the  egg-packet 
and  laid  on  the  floor,  or  associated   with   others  of  its  size  in  a 
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separate  bundle,  the  individuals  being  fastened  together  by  the 
hooks  on  their  surfaces,  as  the  eggs  were  bj  their  sticky  sheik 
The  habit  which  is  observable  in  Stenamma  fulvum  pkewn, 
in  common  with  some  other  species  of  ants,  of  assorting  the  young 
in  accordance  with  the  size  and  form,  doubtlees  economizes  labor 
and  also  tends  to  the  preservation  of  the  young.  The  flexible  neck 
of  the  larva  enables  it  to  reach  to  a  distance  equal  to  a  quarter  of 
its  body-length,  and  to  fiic  its  mouth  upon  anything  edible  that  is 
within  its  reach.  I  have  observed  a  gradual  diminution  of  the 
eggs  in  every  cell  where  the  smallness  of  the  working  force  pre- 
vented that  segregation  of  the  larvse  and  that  assortment  accord- 
ing to  size  which  prevails  in  large  communities;  and  I  have  also, 
in  such  circumstances,  seen  full-grown  larvae,  and  even  pupse,  fall 
victims  to  the  voracity  of  the  unfed  younger  larvse. 

The  older  larvae  are  often  fed  when  lying  upon  their  backs,  the 
ventral  side  serving  as  a  place  of  deposit  for  food  reached  by  the 
curving  of  the  neck,  as  described  for  Ponera  coaretata  by  Prof. 
Wheeler  in  the  Biological  Bulletin,  Vol.  2,  No.  2.  But  this 
feeding  posture  is  with  Stenamma  fulvum  piceum  scarcely  more 
common  than  are  others.  Sometimes  one  larva  is  used  as  a  table, 
not  only  for  its  own  feeding,  but  for  the  feeding  of  two  or  three 
other  larvae  that  are  inclined  against  it»  sides  to  take  their  portion 
of  the  same  morsel.  I  have  also  seen  five  larvae  set  on  end  around 
half  the  abdomen  of  a  bisected  house-fly,  feeding  voraciously  from 
its  interior,  like  pigs  around  a  trough.     Sometimes  the  larva  is 
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one  hundred  days  produce  one  pupa.  But  larvae  grew  from  the 
egg  to  nearly  full  size  without  insect  food,  and  one  pupa,  that  later 
on  became  a  minim,  had  no  insect  food  during  the  last  twenty-two 
days  of  its  larval  stage.  The  adult  ants  appear  able  to  live  on 
indefinitely  without  insect  food ;  but  there  is  a  noticeable  diminu- 
tion in  the  number  of  eggs  laid  by  the  queen,  and  in  the  number 
of  the  larvse  simultaneously  fed  by  the  workers.  I  have  seen  no 
instance  of  the  eating  of  members  of  their  own  colony  by  these 
ants,  nor  of  their  feeding  their  larvae  upon  dismembered  kin.  But 
they  will  eat  and  feed  to  their  larvae  the  flesh  of  dismembered  alien 
callows,  and  probably  thickness  of  integument  is  all  that  protects 
alien  adults  from  being  commonly  used  as  food. 

The  responsibility  taken  by  the  workers  in  the  care  of  the 
young  may  have  brought  about  an  incapacity  on  the  part  of  some 
of  the  queens  to  regurgitate  food,  and  may  have  disabled  them  for 
solitary  rearing  of  the  larvae. 

Two  sister  queens  that  were  taken  at  swarming  on  September  17, 
lived  each  with  a  kine^  of  another  colony  until  the  death  of  both 
kings,  when  I  placed  them,  on  November  13,  together  without 
workers  in  a  Petri  cell  where  they  lived  until  the  following  June. 
The  first  egg  was  laid  on  December  8,  and  the  first  larva  appeared 
on  December  28,  when  there  were  fifteen  eggs,  cared  for  by  both 
queens.  The  queens  continued  to  lay  eggs,  and  young  larvae 
frequently  appeared  among  the  eggs,  but  no  larva  lived  longer 
than  two  or  three  days.  Up  to  April  28,  four  months  after  the 
appearance  of  the  first  larva,  no  larva  had  been  reared  in  this  cell, 
although  more  than  one  brood  had  meantime  been  successfully 
rearetl  in  all  similar  cells  where  the  queens  were  assisted  by 
workers.  I  then  thoroughly  cleaned  the  cell  and  replaced  the 
two  queens.  That  same  evening  two  eggs  were  deposited,  and 
when,  on  May  7,  the  eggs  had  been  increased  to  eleven,  I  put  in 
two  full-grown  alien  larvie,  and  later  on  a  white  pupa,  all  of  which 
were  accepted  by  the  queens.  On  May  24  the  pupa  became  a 
minor  ant,  and  at  once  began  to  assist  the  queens  in  the  care  of 
the  eggs.  On  May  25  two  new  larvie  were  to  be  seen  among  the 
eggs,  and  these  larvie  continued  to  grow  and  live.  The  two  intro- 
duce<l  larvie  also  thrived,  and  on  June  10  the  two  queens  and 
three  callows  were  together  engaged  in  tending  a  promising  group 
of  larvie,  the  first  that  were  reared  from  eggs  in  this  cell. 
28 
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separate  bundle,    the   individuals  being  fastened  together  bj  the 
hooks  on  their  surfaces,  as  the  eggs  were  by  their  sticky  shells. 
The   habit  which  is    observable    in   Stenamma   fulvum   pieem, 
in  common  with  some  other  species  of  ants,  of  assorting  the  young 
in  accordance  with  the  size  and  form,  doubtless  economizes  labor 
and  also  tends  to  the  preservation  of  the  young.     The  flexible  neck 
of  the  larva  enables  it  to  reach  to  a  distance  equal  to  a  quarter  of 
its  body-length,  and  to  fiic  its  mouth  upon  anything  edible  that  is 
within  its  reach.     I  have  observed  a  gradual  diminution  of  the 
eggs  in  every  cell  where  the  small ness  of  the  working  force  pre- 
vented that  segregation  of  the  larvae  and  that  assortment  accord- 
ing to  size  which  prevails  in  large  communities;  and  I  have  also, 
in  such  circumstances,  seen  full-grown  larvse,  and  even  pupse,  fall 
victims  to  the  voracity  of  the  unfed  younger  larvse. 

The  older  larvae  are  often  fed  when  lying  upon  their  backs,  the 
ventral  side  serving  as  a  place  of  deposit  for  food  reached  by  the 
curving  of  the  neck,  as  described  for  Ponera  coarctata  by  Prof. 
Wheeler  in  the  Biological  Bulktin,  Vol.  2,  No.  2.  But  this 
feeding  posture  is  with  Stenamma  fulvum  piceum  scarcely  more 
common  than  are  others.  Sometimes  one  larva  is  used  as  a  table, 
not  only  for  its  own  feeding,  but  for  the  feeding  of  two  or  three 
other  larvae  that  are  inclined  against  its  sides  to  take  their  portion 
of  the  same  morsel.  I  have  also  seen  five  larvae  set  on  end  around 
half  the  abdomen  of  a  bisected  house-fly,  feeding  voraciously  from 
its  interior,  like  pigs  around  a  trough.     Sometimes  the  larva  i» 
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8tage»  the  larva  expels  the  contents  of  the  alimentary  canal,  ceases 
to  feed,  and  changes  in  color  from  translucent  white  with  a  brown 
core  to  creamy  and  more  opaque  white.  Deprivation  of  food  for 
some  days  will  cause  any  half-grown  larva  to  make  these  prepara- 
tions for  becoming  a  pupa,  and  minims  can  be  reared  at  will. 

The  larvse  are  kept  resplendently  clean  by  the  licking  given  by 
the  workers.  In  my  nests  the  workers  appeared  to  learn  a  use 
for  the  sponge,  and  when  I  at  various  times  soiled  a  larva  with 
stale  insect  juices,  they  rubbed  it  upon  the  sponge  to  clean  away 
what  they  apparently  disliked  to  lick  off. 

Either  majors,  minors,  or  minims  alone  can  feed  larvse,  but  in  my 
Petri  cells,  where  food  is  always  near,  they  have  rarely  reared 
more  than  three  larvse  to  each  adult  worker.  A  minim  alone  with 
a  queen  reared  three  larvse  simultaneously,  and  five  majors  together 
reared  sixteen.  The  anxiety  which  impels  the  nurses  to  lift  the 
immature  young  whenever  the  cell  is  uncovered  probably  hinders 
their  rearing  larfi;e  numbers  in  these  abodes.  When  disturbed, 
the  workors  first  lift  the  oldest  in  the  nent,  the  pupse,  the  larvse  or 
the  egg-packet.     This  order  is  also  followed  by  the  solitary  queens. 

After  the  larvse  are  large  enough  to  be  removed  from  among 
the  eggs  of  a  packet  and  to  lie  separately  on  the  floor,  they  are  so 
fed  as  to  bring  them  to  about  the  same  size.  As  the  eggs  are  laid 
rather  regularly,  one  or  two  a  day,  and  are  nearly  equal  in  their 
periods  of  incubation,  the  larvse,  if  evenly  fed,  would  reach  the 
pupa  stage  one  by  one.  But  great  natural  possibilities  of  shorten- 
ing or  prolonging  the  larval  period  by  increase  or  diminution  of 
the  supplied  nutriment,  and  the  method  of  feeding  the  larvse  so 
unequally  as  to  keep  them  nearly  equal  in  size,  causes  the  normal 
nest  to  l>e  at  times  yrithout  pup^e,  and  at  times  to  be  destitute  of 
advanced  larvie.  I  have  observed  in  natural  nests,  and  also  in  my 
artificial  nests,  that  at  times  there  are  a  great  number  of  larvse 
and  no  pupse,  and  at  times  countless  pupse  with  no  advanced 
Jarvje. 

The  larvse  grow  to  the  length  of  the  pupse  perfected  within  their 
int<'gument,  var}'ing  from  two  to  five  millimeters.  When  the  thin, 
transparent-white  integument  bursts,  the  ants  clean  the  snow-white 
naked  pupa,  and  constantly  watch  over  and  tend  it.  Its  first  color 
appears  in  the  eye-spots,  which  are  grayish  on  the  third  day  and 
brovrn  on  the  fifth.     On  the  tenth  day,  with  the  utmost  regularity, 
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there  is  a  deposit  of  pigment  on  the  dorsal  side  of  the  largest 
segments  of  the  abdomen,  and  this  color  spreads  and  deepens 
until,  on  the  twelfth  day,  the  sex  of  the  future  ant  can  thereby 
be  foretold,  the  worker-pupa  being  yellowish  all  over,  the  male- 
pupa  gray-bodied  with  white  limbs,  the  queen-pupa  mottled  brown 
and  orange  with  yellowish  limbs.  Two  days  later  the  worker-pupa 
acquires  the  rich  dark  amber  color  which  it  retains  as  a  callow ; 
the  slate  color  of  the  male-pupa  deepens  to  black,  and  the  queen- 
pupa  has  the  tints  of  an  adult  queen.  The  length  of  the  pupa- 
stage  was  ascertained  by  me  for  seventy-three  pupa,  all  presumably 
the  issue  of  queens'  eggs,  in  fifteen  different  habitations,  between 
January  5  and  May  27.  I  took  the  time  from  emergence  from 
the  larval  sheath  to  the  assumption  of  the  standing  posture  as  the 
period  of  pupa-existence.  Forty-four  of  my  number  proved  to  bo 
minims,  and  of  these  two  became  such  on  the  fourteenth  day, 
twenty-three  on  the  fifteenth  day,  and  nineteen  on  the  sixteenth 
day. 

Fourteen  became  minors,  and  of  these  eleven  became  such  on 
the  seventeenth  day  and  three  on  the  eighteenth  day. 

Ten  became  majors,  and  of  these  five  became  such  on  the  nine- 
teenth day,  four  on  the  twentieth  day  and  one  on  the  twenty-first 
day. 

The  pupa-stage  of  the  sixty-eight  workers  varied,  therefore^ 
between  thirteen  and  twenty-two  full  days;  but  the  minims  may 
be  said  to  have  a  pupa-i^eriod  of  about  fifteen  days,  the  lainori?  i\ 
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one  hundred  days  produce  one  pupa.  But  larvae  grew  from  the 
egg  to  nearly  full  size  without  insect  food,  and  one  pupa,  that  later 
on  became  a  minim,  had  no  insect  food  during  the  last  twenty-two 
days  of  its  larval  stage.  The  adult  ants  appear  able  to  live  on 
indefinitely  without  insect  food ;  but  there  is  a  noticeable  diminu- 
tion in  the  number  of  eggs  laid  by  the  queen,  and  in  the  number 
of  the  larvae  simultaneously  fed  by  the  workers.  I  have  seen  no 
instance  of  the  eating  of  members  of  their  own  colony  by  these 
ants,  nor  of  their  feeding  their  larvae  upon  dismembered  kin.  But 
they  will  eat  and  feed  to  their  larvae  the  flesh  of  dismembered  alien 
callows,  and  probably  thickness  of  integument  is  all  that  protects 
alien  adults  from  being  commonly  used  as  food. 

The  responsibility  taken  by  the  workers  in  the  care  of  the 
young  may  have  brought  about  an  incapacity  on  the  part  of  some 
of  the  queens  to  regurgitate  food,  and  may  have  disabled  them  for 
solitary  rearing  of  the  larvae. 

Two  sister  queens  that  were  taken  at  swarming  on  September  17, 
lived  each  with  a  kine^  of  another  colony  until  the  death  of  both 
kings,  when  I  placed  them,  on  November  13,  together  without 
workers  in  a  Petri  cell  where  they  lived  until  the  following  June. 
The  first  egg  was  laid  on  December  8,  and  the  first  larva  appeared 
on  December  28,  when  there  were  fifteen  eggs,  cared  for  by  both 
queens.  The  queens  continued  to  lay  eggs,  and  young  larvae 
frequently  appeared  among  the  eggs,  but  no  larva  lived  longer 
than  two  or  three  days.  Up  to  April  28,  four  months  after  the 
appearance  of  the  first  larva,  no  larva  had  been  reared  in  this  cell, 
although  more  than  one  brood  had  meantime  been  successfully 
reared  in  all  similar  cells  where  the  queens  were  assisted  by 
workers.  I  then  thoroughly  cleaned  the  cell  and  replaced  the 
two  queens.  That  same  evening  two  eggs  were  deposited,  and 
when,  on  May  7,  the  eggs  had  been  increased  to  eleven,  I  put  in 
two  full-grown  alien  larvie,  and  later  on  a  white  pupa,  all  of  which 
were  accepte<l  by  the  (|ueens.  On  ^lay  24  the  pupa  became  a 
minor  ant,  and  at  once  began  to  assisjt  the  queens  in  the  care  of 
the  eggs.  On  May  25  two  new  larvie  were  to  be  seen  among  the 
eggs,  and  these  larvae  continued  to  grow  and  live.  The  two  intro- 
duce<l  larvie  also  thrived,  and  on  June  10  the  two  queens  and 
three  callows  were  together  engaged  in  tending  a  promising  group 
of  larvie,  the  first  that  were  reared  from  eggs  in  this  cell. 
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presents  a  precipice,  the  attempt  to  push  the  enemy  over  it  is 
always  noticeable.  The  successful  use  of  the  sting  does  not  appear 
to  be  fatal  to  an  ant-enemy,  although  it  gives  pain  in  the  human 
hand  for  an  hour  or  more. 

Notwithstanding  the  general  ha^ony  and  mutual  helpfulness  in 
a  colony  of  Stenamma  fulvum  piceum,  the  ants  have  their  indi- 
vidual quarrels.  Three  queens  had  lived  by  themselves  serenely 
in  a  Petri  cell  for  five  months,  giving  common  care  for  four 
months  to  their  single  group  of  eggs,  when  two  of  the  queens 
began  a  tug  of  war,  standing  head  to  head,  one  holding  the  other 
by  a  mandible,  and  dragging  or  pushing  her  over  and  around 
the  sponges.  Uncovering  the  cell,  watering  the  sponges,  intro- 
ducing an  alien  worker  caused  no  cessation  of  the  fray.  The 
third  queen,  distinguished  from  the  other  two  by  a  fragment  of 
wing  on  one  side,  made  frequent  excursions  to  inspect  the  two 
belligerents,  and  then  returned  quickly  to  continue  her  care  of 
the  eggs.  The  battle  persisted,  with  biief  intervals,  for  four  days, 
and  then  one  of  the  two  combatants  was  left  on  the  side  of  the  cell 
opposite  the  eggs,  and  there  she  remained  in  isolation  for  the 
ensuing  ten  days.  I  several  times  lifted  her  and  placed  her  close 
to  the  other  two  queens  and  the  eggs,  but  every  time  her  wingless 
enemy  seized  her  by  the  small  of  her  back,  carried  her  across  the 
cell,  and  cast  her  down  in  the  place  for  refuse,  or  else  attacked  and 
drove  her  back  to  her  place  of  banishment.  On  the  eleventh 
day  the  banished  queen  was  permitted  to  return  to  her  two  sister 
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at  her  daring  the  succeedipg  three  days.  Of  course,  the  sequences 
noted  may  have  been  merely  double  coincidences  in  two  unusual 
proceedings  of  the  ants. 

Both  majors  and  minors  among  the  Stenamma  fulvum  piceum 
sometimes  lay  eggs,  especially  when  no  queen  is  present  in  their 
habitation.  The  number  of  eggs  laid  is  sometimes  considerable. 
I  have  seen  as  many  as  three  hundred  at  once  in  a  nest  of  fifty 
workers  from  which  a  queen  had  been  for  several  months  absent. 
One  of  my  Petri  cells,  in  which  the  eggs  of  five  isolated  workers 
came  to  the  larval  stage,  indicated  that  the  time  of  incubation 
of  these  eggs  may  be  the  same  as  for  queens'  eggs,  eighteen  or 
nineteen  days.  The  first  egg  was  laid  on  February  21,  the  second 
on  February  23,  and  the  eggs  were  gradually  increased  to  ten. 
The  first  larva  appeared  on  the  12th  and  the  second  on  the  14th 
of  March. 

The  larval  period  of  workers' -egg-larvae  under  the  care  of 
workers  alone,  appears  to  be  much  louger  than  for  the  queens' - 
egg-larvse  under  the  care  of  queens  alone,  or  under  the  care  of 
queens  and  workers,  or  under  the  care  of  workers  alone.  Judging 
from  data  recorded  from  five  groups  of  isolated  workers  that  have 
been  rearing  their  own  progeny  in  my  nests  during  ten  months,  I 
think  these  larvse  sometimes  take  more  than  two  hundred  days  in 
their  growth  from  egg  to  pupa. 

The  workers*  eggs  are  about  half  as  large  as  are  the  queens' 
eggs;  the  larvae  on  issuing  from  the  eggs  are  but  half  as  large  as 
those  issuing  from  queens'  eggs;  the  pupse  are  also  much  smaller 
than  are  those  of  males  produced  from  queens'  eggs,  and  the  adult 
males  are  dwarfs,  being  from  four  to  five  millimeters  iu  length  of 
body,  without  the  wings. 

A  colony  captured  by  me  on  July  13,  1900,  lost  its  only  queen 
on  August  25.  It  was  transferred  from  a  Jauet  to  a  new,  clean 
Fielde  nest  on  September  6,  and  after  that  date  had  no  communi- 
cation with  any  other  nest.  Between  the  17th  of  the  following 
February  and  the  7th  of  June,  1901,  twelve  dwarf  males  were 
successively  produced.  No  ants  of  any  other  sort  were  during 
four  months  produced  iu  this  queenless  colony.  All  twelve  of 
these  dwarf  males,  with  the  utmost  regularity,  showed  eyespots  and 
ocelli  of  pale  gray  on  the  third  day  of  pupal  existence,  and  the 
color  deepened  to  black  on  the  fifth  day.     On  the  tenth  day  the 
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dorsal  side  of  the  abdomen  became  grayish,  and  on  the  twelfth 
day  the  head,  thorax  and  abdomen  were  slate  color,  while  the 
limbs  remained  white.  Thereafter  the  color  deepened  to  black, 
and  in  each  of  the  twelve  cases  the  pupa  became  an  ant  on  the 
seventeenth  day. 

Four  of  these  dwarf  males,  that  remained  during  their  natural 
lives  with  their  worker-progenitors,  lived  respectively  fifteen,  thirty- 
two,  thirty-four  and  forty-five  days. 

The  food  which  the  Stenamma  fulvum  piceum  were  seen  to  eat  in 
captivity  was,  in  the  order  of  their  apparent  preference,  fragments 
of  flies,  roaches,  mealworms,  beetles  and  spiders ;  morsels  of 
sponge-cake,  white  bread  moistened  with  sweetened  water  or  white 
syrup;  apple,  banana,  boiled  sweet-potato ;  fat  of  boiled  fresh 
beef;  soft  gum-drop,  almond  paste,  pie  crust,  hickory  nut  and 
honey.  They  showed  no  lively  interest  in  other  than  insect  food 
of  which  they  had  been  for  some  days  deprived.  They  appeared 
to  avoid  all  raw  or  cooked  meats  other  than  particles  of  fat. 
Their  liking  for  a  varied  diet  and  their  attention  to  unusual  deli- 
cacies indicate  a  highly  developed  sense  of  taste. 

Though  the  attitude  ordinarily  assumed  in  eating  is  that  of 
standing  on  all  six  legs  and  lapping  the  food,  I  have  twice  seen 
an  ant  stand  on  four  legs,  using  the  front  feet  to  hold  an  insect- 
egg  to  its  mouth,  suggesting  the  posture  in  which  a  squirrel  com- 
monly eats  nuts. 
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life,  as  none  of  several  subject  to  the  same  experiment  lived  more 
than  six  days. 

The  Stenamma  fulvum  piceum  abo  meet  extreme  cold  with  impu- 
nity. At  about  50®  F.,  or  10**  C,  they  become  sluggish,  remain- 
ing almost  or  quite-  motionless  in  their  usual  attitudes.  I  froze  a 
two-queen  colony  for  twenty-four  hours,  the  thermometer  going 
down  to  23**  F.,  or  5®  C.  On  gradually  thawing  the  ants,  all 
survived,  including  callows  but  two  days  old,  and  the  frozen 
pupae,  larvse  and  eggs  developed  perfectly  later  on.  Another 
small  colony  was  frozen  continuously  for  five  days,  the  thermome- 
ter going  down  to  15®  F.,  or  10®  C.  The  queen  and  all  the, 
workers  survived  thawing,  but  a  fifth  of  the  workers  died  soon 
after,  and  the  queen,  who  had  previously  laid  eggs  almost  daily 
for  five  months,  laid  no  egg  thereafter  for  eighteen  dajrs. 

It  is  probable  that  these  ants,  being  highly  thermotactic,  seek 
the  deeper,  warmer  recesses  of  their  nests  in  the  ground  in  autumn, 
and  there  hibernate  until  the  warmth  of  spring  draws  them  toward 
the  surface. 

The  color  of  these  ants  manifestly  deepens  with  age.  The  newly 
hatched  callows  are  translucent  amber.  The  brown  tint  of  the 
adult  first  begins  to  appear  on  the  dorsal  side  of  the  largest  seg- 
ments of  the  abdomen.  Some  of  the  majors  have  already  this 
beginning  of  brown  coloration  before  they  pass  the  pupa  stage. 
The  head,  which  is  throughout  life  darker  than  the  thorax,  takes 
on  color  next  after  the  abdomen.  In  three  or  four  months  the 
young  worker  has  the  color  of  an  adult,  but  very  old  ants,  queens 
as  well  as  workers,  attain  deeper  shades  of  brown  with  passing 
years.  The  males  are  fully  colored,  a  glossy  jet  black,  even  before 
leaviDg  the  pupa  stage. 

I  have  not  yet  the  data  from  which  to  draw  conclusions  concern- 
ing the  longevity  of  queens  and  workers,  though  1  have  those  in 
my  nests  that  are  certainly  over  one  year  old.  The  shorter-lived 
males  have  furnished  me  the  following  record  relating  to  their 
longevity : 

Longevity  Table  for  20  males,  prenunably  the  issue  of  queens^  eggs, 

a.  Swarmed  September  17  from  roadside  colony,  iso- 
lated with  queen  of  another  colouy  in  a  Petri  cell, 
lived 5  days. 
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b,  Swarnwd  Sepcember  17  from  roadsde  oolooj,  vto- 
Imied  irith  qaeeo  of  aaocher  coloa j  in  a  Peiri  cell, 
lired 7 

I?.  Sirarmed  SepCeinl>er  17  from  roacbide  ooIoot,  iso- 
lated with  qaeea  of  aoocher  exAxmj  in  a  Petri  oelL 
Ured 13 

d.  S wanned  September  17  from  roadside  oolonj,  iso- 

lated with  queen  of  another  colonj  in  a  Petri  cell, 
lired 20 

e.  Swarmed  September  17  from  roadside  colonj.  iso- 

lated with  qoeen  of  another  oolonr  in  a  Petri  cell, 
lived ' 20 

/.  Swarmed  September  17  from  roadside  colon j,  iso- 
lated with  queen  of  anotho'  colonj  ia  a  Petri  cell, 
lived 102 

g.  Captared  September  11  from  nest  in  woods,  iso- 
lated with  qiieen  of  another  colonj,  lived  ...       18 

A.  Captured  September  11  from  nest  in  woods,  iso- 
lated with  queen  of  another  colonj,  lived ...       19 

i.  Captured  September  11  from  nest  in  woods,  isolated 

with  queen  of  another  colonj,  lived     ....       19 

j.  Captured  September  1 1  from  nest  in  woods,  isolated 

with  queen  of  anotber  colonj,  lived,    ....      40 

k.  Hatched  in  Fielde  ant- house,  November  22,  lived 

with  his  sister-workers,  no  queen,  lived       ...       14 

/.  Hatched  in  Fielde  ant-house,  November  22,  remained 

there  with  queen-mother  and  workers,  lived  .     .       24 

m.  Hatched  in  Fielde  ant-house,  November  22,  domi- 
ciled with  sister- workers,  no  queen,  lived     .     .      40 

Ti.   Hatohe<l  in  FieUle  ant-hogge,  November  27^  domi- 


[J««Jy. 


dap. 
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fiiendlv.  The  courtship  or  honeymoon  was  distinguished  by 
mutual  devotion.  The  one  was  rarely  beyond  the  touch  of  the 
other,  and  the  satisfaction  of  the  two  in  their  companionship  was 
apparently  equal.  If  the  queen  moved  the  king  usually  followed. 
If  the  king  failed  in  constancy  of  attention  to  her,  the  queen 
approached  and  by  a  side  stroke  of  her  antenna  made  him  aware 
of  herself.  This  queen  was  exceptional  in  retaining  all  her  wings 
until  after  she  deposited  her  first  two  eggs,  on  the  15th  of  Novem- 
ber, two  months  after  swarming.  She  had  laid  twenty-eight  eggs 
before  she  lost  the  wings  of  one  side,  on  December  7,  and  she  laid 
many  more  before  her  last  wing  fell  off  in  January. 

From  the  time  of  first  egg  laying,  the  king  and  queen  both 
watched  over  the  eggs,  one  of  them  remaining  on  guard  when 
the  other  went  to  the  opposite  side  of  the  cell  to  eat.  The  king 
watched  over  the  eggs  in  the  absence  of  the  queen,  but  he  never 
lifted  them  nor  carried  them  about  as  did  the  queen.  / 

On  the  death  of  the  king,  December  28,  after  more  than  a 
hundred  days  of  wedlock,  as  he  lay  prone  on  his  back  with  out- 
spread wings,  the  queen  piled  her  twenty  eggs  upon  him,  and  hung 
over  the  body  persistently.  On  ensuing  days  I  separated  the 
body,  the  queen  and  the  eggs,  first  by  a  distance  of  a  half-inch, 
then  of  an  inch,  then  of  two  inches,  then  of  three  inches,  and  in 
a  few  hours  after  each  separation  the  queen  had  brought  the  body 
and  the  eggs  again  together  and  stood  with  her  head  lowered  over 
them,  her  mouth  usually  near  the  king's  mouth.  On  the  fifth  day 
after  his  death,  I  moved  his  body  to  the  opposite  side  of  the  cell, 
and  separated  it  from  the  eggs  by  an  iDtricate  route  between  the 
sponges.  The  distracted  queen  at  once  set  out  in  search  of  her 
treasures,  and  in  her  efforts  during  the  next  two  days  to  bring  the 
body  and  the  eggs  together,  she  so  scattered  the  eggs  that,  fearing 
the  loss  of  them,  I  took  out  the  shriveled  body,  collected  the  eggs, 
and  left  the  queen  alone  with  them  in  a  cleaned  cell. 

Two  males,  one  the  issue  of  a  workers'  egg,  the  other  of  a 
queens'  egg,  were  later  on  introduced  separately  into  her  cell,  and 
were  killed  and  dismembered  by  her. 

The  queen  continued  to  lay  eggs,  and  the  eggs  at  frequent  inter- 
vals produced  larva;,  but  this  queen  was  evidently  unable  to  feed 
her  young  larva?,  and  I  had  no  workers  of  her  own  colony  to 
offer   her.     Up  to  the  end  of   May,   1901,  she  continued  to  lay 
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«gg8  and  the  yoang  larvae  continued  to  perish.  Meantime  two  of 
her  eggs,  given  on  January  31  to  the  care  of  three  alien  workers 
living  in  a  cell  by  themselves,  had  prudooea  oae  queen  and  one 
king. 

After  four  months  of  failure  had  sufficiently  shown  the  inability 
of  this  queen  to  alone  rear  her  larvse,  I  attempted  to  recondle  her 
to  alien  helpers,  putting  in  at  different  times  from  other  colonies  five 
young  workers  of  ages  varying  from  a  few  days  to  a  few  hours,  and 
all  were  killed  by  her,  or  were  removed  on  account  of  endangering 
her  life.  One  callow  minor,  after  having  been  nine  days  in  the 
cell  with  the  queen,  nipped  her  so  viciously  and  tenaciously  that  I 
could  release  her  only  by  decapitating  her  enemy.  The  mutual 
fear  and  hostility  of  the  queen  and  the  alien  workers,  with  the 
common  desire  to  possess  and  care  for  the  eggs,  always  resulted  in 
the  scattering  and  eventual  loss  of  the  eggs. 
\  However,  two  other  alien  workers,  one  minor  and  one  minim, 
introduced  into  the  cell  when  but  a  few  hours  old,  after  several 
days'  residence  with  the  queen  and  numerous  timid  tentative 
approaches,  perfectly  affiliated  with  her.  She  laid  no  eggs  there- 
after until  the  ninth  day  in  an  eggless  cell,  and  then  she  continued 
to  lay  an  egg  or  two  daily,  to  be  picked  up  and  taken  care  of  by 
her  adopted  callows.  Two  white  pupae  were  also  introduced  into 
the  eggless  cell  and  there  became  ants,  and  in  June  the  long 
solitary  and  childless  queen  had  four  devoted  workers  caring  for 
her  own  young  larvae. 
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the  two  in  the  manner  usual  with  colonies  that  have  two  esteemed 
queens. 

That  the  recognition  of  the  ants  is  not  personal  is  proven  by 
the  following  fact :  Workers  hatched  in  nest  C-e  during  the  first 
half  of  November,  1900,  were  isolated  in  nest  A-a,  while  workers 
hatched  in  nest  C-d  during  the  same  period  of  time  were  isolated 
in  nest  A-b,  The  two  sections  C-e  and  C-d  had  each  its  own 
queen,  workers  and  young,  and  there  was  no  communication 
between  the  two  nests  after  the  division  of  the  original  colony  on 
September  7.  Between  nests  A-a  and  A-b  there  was  no  com- 
munication, and  these  two  nests  contained  workers  only.  The 
workers  of  nest  -4-o  had  never  during  their  active  lives  met  those 
in  A-b  nest  until  six  months  after  they  all  became  ants,  when  I 
put  them  together  in  a  Petri  cell.  There  was  at  first  an  exhibi- 
tion of  mutual  distrust,  and  even  of  animosity,  which  gradually 
disappeared  when  the  antennae  had  been  passed  over  the  bodies  of 
the  strangers,  and  in  a  half -hour  all  were  amicably  congregated 
in  a  single  group. 

These  ants  have  a  habit  of  bringing  their  bodies  to  a  low  level, 
stretching  their  legs  wide  asunder,  and  creeping  slowly  up  to  an  ob- 
ject of  suspicion,  in  a  manner  that  is  quite  catlike  in  its  stealthiness ; 
and  this  mode  of  appn^aching  was  often  used  toward  the  strangers, 
after  the  antennic  had  once  touched. 

I  also  transferred  pupie  from  C-d  nest  to  the  care  of  queens  of 
other  colonies,  and  left  them  there  in  the  care  of  aliens  until  they 
became  ants  and  reached  the  age  of  about  sixteen  days.  On 
returning  these  callows  to  the  C-il  nest,  which  they  had  ieft  as^ 
pupio,  they  exhibited  great  fear  of  their  relatives  and  hosts,  sought 
to  stay  in  parts  of  the  nest  most  remote  from  the  resident  com- 
munity, hid  themselves,  and  showed  all  the  trepidation  usual  in 
ants  that  are  put  into  a  nest  of  aliens.  On  the  other  hand,  the 
resident  ants  made  no  unfriendly  demonstrations  toward  the  new- 
coniers,  and  after  these  callows  were  forced  ini.o  association  with 
them  by  confinement  with  a  few  of  the  adults  in  a  small  space, 
the  callows  lost  their  fears  and  thereafter  mingled  freely  and  hap- 
pily with  all  in  the  nest.  In  less  than  a  day  they  were  incor- 
porated in  the  community  where  they  accomplished  their  larval 
career. 

Callows  of  the  same  stock,  C-cf,  of  the  same  age  and  the  same 
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rearing  as  the  above,  were  introduoed  the  same  day  into  an  abso- 
lutely alien  community,  B-6,  were  instantly  attacked,  and  were 
dismembered  and  then  fed  to  the  larvse  or  eaten  by  the  ants. 

Four  adult  workers,  two  majors  and  two  minors,  that  I  took  in 
August,  1900,  from  an  apple-core  by  the  roadside  and  isolated  in 
a  Petri  cell,  on  December  4  killed  two  alien  callows  that  had  just 
come  from  the  pupa-stage  in  C-d  nest.  The  next  day  they 
received  three  amber  pupae  from  C-d  nest,  and  one  of  these  pnpfe 
that  same  day  became  an  ant,  and  of  it  the  adult  ants  appeared 
to  be  very  fond#  On  the  6th  and  8th  of  December  they  killed 
two  of  its  sisters,  introduced  when  but  a  few  hours  old  into  their 
cell.  On  December  9,  when  the  callow  hatched  in  this  cell  was 
four  days  old,  I  put  in  an  ant  only  seven  hours  old,  also  from  the 
C-d  nest.  The  four-day-old  callow  was  the  first  to  meet  the  baby 
ant  in  the  Petri  cell.  It  licked  its  junior  from  end  to  end,  and 
when  the  adults  repeatedly  approached  and  snapped  with  their 
mandibles  at  the  latest  comer,  the  older  caIIow^  stood  over  and 
appeared  to  wittingly  protect  the  younger.  It  then  picked  up  the 
baby  ant,  which  was  a  minim  quite  as  large  as  itself,  and  carried 
it  into  the  shade  of  the  sponge  where  two  pupse  were  attended  by  the 
adult  ants.  There  it  stood  between  the  adults  and  the  baby,  giving 
attention  alternately  to  it  and  to  the  pupse,  and  often  touching  the 
adults  with  its  antennae,  until  after  many  minutes  the  adults  left 
all  to  its  care.  From  that  time  the  adults  showed  no  further  hostil- 
ity toward  the  yoawger  miniin,  and  it  continued  to  live  In  that  cell. 
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I  have  seen  queenless  workers  break  up  and  feed  alien  pupse  to 
the  larvse  they  were  rearing,  but  when  they  had  no  larvae  they 
took  excellent  care  of  pupse  from  the  same  alien  stock.  As  one 
pupa  will  furnish  an  ample  meal  to  a  great  number  of  larvae,  there 
may  be  much  economy  in  thus  utilizing  an  alien  pupa  that  appears 
unseasonably  in  their  nursery. 

An  explanation  of  the  somewhat  erratic  behavior  of  the  ants 
toward  alien  young  will  be  suggested  in  a  subsequent  paragraph. 

In  many  of  the  experiments  made  to  test  the  power  of  these  ants 
in  recognizing  those  of  their  own  colony,  I  used  a  small  number 
of  ants  in  each  cell,  and,  without  marking  the  ants,  I  could,  by 
choosing  those  of  one  shade  from  one  colony  and  those  of  another 
shade  from  another  colony,  always  identify  the  colony  to  which 
any  ant  used  in  the  experiment  had  originally  belonged,  and  could 
invariably  return  her  to  her  own. 

The  power  of  Stenamma  fulvum  piceum  to  recognize  another  of 
her  own  colony  is  not  destroyed  by  freezing  and  thawing  either 
one  or  both  of  the  individuals. 

Neither  is  it  destroyed  by  merging  one  or  both  for  an  instant  in 
alcohol,  in  diluted  oil  of  anise-seed  or  of  bergamot,  in  tincture  of 
valerian  or  of  asafoetida.  The  adult  workers  will  survive  dipping 
in  eighty  per  cent,  alcohol  or  in  the  above-mentioned  oils  and  tinc- 
tures duly  diluted.  Ou  returning  the  dipped  workers  to  their 
colony  they  are  nut  attacked  as  are  aliens,  though  they  may  be  for 
a  time  avoided,  and  on  recovering  from  the  bath  they  join  their 
comrades  in  the  common  vocations  of  the  nest. 

I  repeated  one  of  the  experiments  of  Bethe  and  obtained  with 
my  ants  results  similar  to  his.  When  I  mashed  ants  of  colony 
C-e  and  with  the  juices  thus  obtained  smeared  ants  of  the  alien 
colony  B-by  the  C-e  colony  received  the  smeared  ants  without  hos- 
tility, and  the  smeared  ants  exhibited  the  trepidation  usual  at 
finding  themselves  in  an  alien  nest.  Likewise,  ants  from  the  C-e 
colony,  freshly  smeared  with  the  juices  of  B-b  ants,  were  not 
attacked  in  the  7>-/>  nest,  but  they  were  evidently  terrified  in  l)eing 
there. 

I  then  smeared  a  small  number  of  B-b  ants  with  the  juices  of 
C-e  ants,  and  j)ut  them  into  a  new  Petri  cell  with  an  equal  number 
of  unsmeared  C-e  ants;  and  I  smeared  a  small  number  of  C-e 
ants  with  the  juices  of  B-b  ants  and  put  them  into  a  new  Petri 
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cell  with  an  equal  number  of  unsmeared  B-b  antH.  In  no  case 
did  the  unsmeared  ants  attack  the  ants  that  had  been  merged  in  the 
juices  of  their  kin;  but  the  smeared  ants  attacked  the  unsmeared 
ants  as  they  commonly  attacked  aliens.  The  smeared  ants  never 
attacked  each  other. 

After  a  worker  had  been  smeared  in  the  juices  of  ants  of  an 
alien  colony  and  then  isolated  for  about  thirty  hours  it  was 
returned  to  its  colony,  and  every  worker  that  touched  it  with  the 
antennse  started  back  in  alarm,  but  it  was  not  attacked  nor 
harmed.  The  juices  probably  wore  off  gradually,  since  smeared 
workers  returned  to  their  colony  after  one  week  of  isolation  were 
receive*!  with  no  sign  of  distrust. 

A  queen  that  had  for  over  three  months  peacefully  shared  the 
cell  and  labors  of  a  sister-queen  and  five  workers  was  smeared  with 
the  juices  of  aliens  and  at  once  returned  to  the  cell.  She  was 
immediately  attacked  by  the  workers  as  if  she  were  an  alien. 
She  evinced  dread  and  submission  in  the  usual  manner  of  these 
ants  by  cowering  low,  tightly  shutting  her  mandibles,  folding  her 
antennae  and  holding  them  close  down  upon  her  head.  Three 
workers  together  attacked  her,  but  the  attacks  were  intermittent, 
and  she  soon  crept  up  to  her  sister-queen.  The  queen  prodded  he 
curiously  with  the  ends  of  the  antennae  and  showed  no  animosity. 
Then  a  worker  came  and  nabbed  her  in  places  and  licked  her  in 
places,  as  though  she  was  a  composite  of  alien  and  kin.  She  was 
kept  aloof  from  the  group  for  a  day  or  two  and  then  resumed 
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the  two  parties  I  secured  the  safety  of  both  for  eight  dajs.  When 
I  put  in  larvse  there  was  strife  for  its  possession,  and  at  the  end  of 
three  weeks  the  only  survivor  of  one  party  defended  the  larvsB 
against  the  sole  survivor  of  the  other  party  that,  with  but  five 
legs  and  a  single  antenna,  still  made  stealthy  approaches  toward 
the  coveted  young. 

My  observations  of  Stenamma  fulvum  pieeum  sustain  the  usual 
view  that  ants  have  an  inherent  and  hereditary  odor,  or  something 
akin  to  odor,  whereby  they  are  identified  as  friends  or  enemies,  and 
that  they  impart  this  odor  to  places  which  they  frequent.  All  the 
phenomena  that  I  have  observed  in  the  lives  of  Stenamma  fulvum 
pieeum  indicate  that  the  distinctive  odor  may  appear  first  in  the 
larvae,  and  a  little  less  faintly  in  the  pupse;  that  it  intensifies  with 
age  as  does  the  color;  that  the  sensitivity  of  the  queen  to  this  odor 
is  greater  than  is  that  of  the  workers;  that  any  dbtinctive  odor 
to  which  an  ant  is  accustomed  and  with  which  it  associates  secu- 
rity and  satisfaction  is  attractive  to  it,  while  ant-odors  to  which  it 
is  unaccustomed  excite  alarm  and  hostility  in  proportion  to  their 
strangeness.  For  such  causes,  ants  that  have  come  from  the  eggs 
of  colony  M  and  in  their  pupa-stage  were  transferred  to  colony  JV, 
while  they  aflSliate  perfectly  with  the  iVants  that  they  live  among, 
quickly  recognize  the  odor  of  the  M  ants  because  it  is  their  own. 
As  to  the  origin  of  the  distinctive  colony  odor,  it  appears  possi- 
ble that  it  may  be  traced  to  a  king. 

Among  Stenamma  fulvum  pieeum  there  are  differences  in  indi- 
vidual traits.  Some  are  more  truculent  than  are  others  of  their 
sex,  age  and  size;  or  are  more  assiduous  in  their  attention  to  the 
young;  or  more  devoted  to  the  queen  or  the  males;  or  more  grega- 
rious in  habit;  or  more  attached  to  the  home ;  or  more  hostile  toward 
aliens.  Every  characteristic  of  a  ty\>ica\  Stenamma  fulvum  pieeum 
appears  strongly  in  certain  individuals  and  b  comparatively  weak 
in  others. 

The  increasing  tameness  of  my  captive  ants  has  been  observable. 
After  some  months  of  acquaintance,  these  Myrmicid  ants  have 
wholly  ceased  to  sting  me  when  I  handle  them. 

So  domesticated  have  they  become  in  their  artificial  nests  that 
they  rarely  run   outside    their  houses    when    uncovered,  and  the 
accustomed   routine    of    cleaning    their   dwellings    agitates    them 
scarcely  at  all. 
29 
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CBTSTALLIHE  AND  CBTSTALLOIDAL  SUBSTAHCES  AND  THEIB 
BELATION  TO  PLANT  STBUCTITBE. 


BT  HENRT  KRAEMER,  PH.D. 

Nageli  and  Schwendener/  in  the  preface  to  their  chapter  on  mor- 
phology, give  us  probably  the  most  comprehensive  idea  of  the  scope 
of  the  subject.  They  say:  **  Zur  Morphologic  im  weiteren  Sinne 
des  Wortes  gehort  die  ganze  Lehre  vom  Aufbau  der  Oganismen 
auB  den  Elementen,  woraus  sie  bestehen — von  den  Micellen,^ 
welche  die  Bausteine  der  Zellen  bilden,  bb  hinauf  zu  den  Einhei- 
ten  der  hochsten  und  letzten  Ordnung,  welche  den  vielfach 
gegliederten  Bau  der  hohem  Gewachse  zusammensetzen.  Die 
Morphologic  hat  zu  ermittelen,  unter  welchen  bestimmten  Form — 
und  Lagerungsverhaltnissen  die  Micellen  und  Micellarschichten 
sich  vereinigen,  um  die  Zelle  und  deren  Theile  zu  bilden  und 
wahrend  des  Wachsthums  weiter  aufzubauen;  sie  hat  hierauf  die 
Zelle  als  gegeben  zu  betrachten  und  zu  untersuchen  nach  welchen 
Gesetzen  die  Vermehrung  derselben  erfolgt,  wie  gleichsam  Zelle 
auf  Zelle  gesetzt  wird,  um  die  grossen  Complexe  zu  bilden,  die  wir 
als  Organe  kennen;  eie  hat  femer  dir  Differeuzierungen  zu  verfol- 
gen,  welche  in  solchen  Zellencomplexen  nachtraglich  stattfinden, 
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angular  contours  which  are  made  up  of  but  one  substance,  the 
molecule  of  which  is  simple,  or  at  least  not  very  complex.  This 
class  includes  carbon  compounds  as  well  as  inorganic  substances. 
Of  these  may  be  mentioned  calcium  phosphate,  calcium  carbonate, 
calcium  oxalate,  amygdalin,  strychnine,  berberine,  etc.  Some  of 
these  compounds  are  soluble  in  water  while  others  are  not,  hence 
we  may  say  that  there  are  both  soluble  and  insoluble  sphere-crys- 
tals. As  examples  of  the  former  may  be  mentioned  the  glucosides 
and  alkaloidal  salts,  while  as  examples  of  the  latter  we  have  cal- 
cium phosphate  and  oxalate,  the  alkaloids,  etc. 

The  spherites  resemble  somewhat  the  sphere-crystals,  but  are 
distinguished  from  them  by  the  fact  that  they  have  a  more  com- 
plex composition  and  the  individual  crystals  have  either  a  somewhat 
rounded  outline  or  are  imbedded  in  colloidal  substances  in  which 
the  crystalline  or  crystalloidal  character  is  more  or  less  obscured 
and  hence  with  difficulty  discerned. 

The  spherites  also  admit  of  a  classification  into  soluble  and 
insoluble  bodies.  The  soluble  spherites,  or  those  directly  soluble 
in  water,  include  hesperidin,  inulin  and  allied  carbohydrates,  and 
their  crystalline  character  is  most  apparent  when  the  specimens  are 
dehydrated  with  alcohol. 

The  insoluble  spherites  are  not  directly  soluble  in  water,  but  may 
be  rendered  so  by  treatment  with  certain  reagents.  These  include 
starch  and  the  fundamental  substances  entering  into  the  composi- 
tion of  the  cell -wall.  The  spherite  character  of  these  substances 
is  not  at  once  apparent,  but  can  be  demonstrated  by  the  use  of 
reagents  which  cause  a  swelling  of  the  substances  in  the  starch- 
grain  or  in  the  cell  wall.     In  a  paper'  communicated  to  the  Society 

'  See  also  Journal  of  American  Chemical  Society,  1899,  p.  650,  and 
American  Journal  of  Pharmacy,  1899,  p.  174.  The  foUowiog  are  the  re- 
agents that  were  used  : 

( 1 )  Chloral  iodine  +  iodine  solution  ;  of  each  5  parts. 

(2)  Chlor-zinc-iodide  solution. 

(!))  Chromic  ncid  solution  (15  per  cent.). 

(4)  Calcium  nitrate  solution  (30  per  cent.). 

{'))  Chloral  solution  (saturated),  water  and  glyoerin  ;  of  each  5.  parts. 

To  this  solution  as  much  iodine  is  abided  as  the  solution  will  take  up. 

{())  Saliva. 

(7)  Silver  nitrate  (2  per  cent.). 

[f^)  Sulphuric  acid  (C.  P.  acid  90  parts  and  water  10  parts). 

(D)  Taka-diastase  (saturated  solution). 

(io)  Sodium  acetate  solution  (50  per  cent.). 

(11)  Potassium  hydrate  solution  d^  of  1  per  cent.). 
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of  Plant  Morphology  and  Physiology,  1899,  the  author  enumer- 
ated the  substances  which  could  be  used  to  bring  out  the  spherite 
structure  in  the  starch-grain.  The  same  kind  of  reagents,  but  in 
stronger  solutions,  may  be  used  to  bring  out  the  spherite  structure 
in  the  wall  of  thickened  parenchyma  cells,  as  endosperm,  or 
lignified  cells,  as  stone  cells.  In  eases  where  the  cell-wall  has  been 
metamorphosed  into  mucilage,  simple  treatment  with  water,  as  has 
also  been  shown  with  the  starch ^grain,  is  sufficient  to  bring  out 
the  structure.*  The  reason  that  this  structure  is  not  apparent 
under  natural  conditions  is  because  the  refractive  properties  of  the 
crystalloidal  substance  so  nearly  resembles  that  of  the  associated 
colloid.  The  use  of  certdn  reagents,  however,  which  are  more  or 
less  penetrating  in  their  action,  cause  an  imbibition  of  water  by 
the  colloidal  portions  with  consequent  swelling  of  the  grain,  or  cell- 
wall,  and  a  contrast  in  refractive  power  with  the  more  insoluble 
and  hence  unaffected  crystalloidal  substances. 

Sphere-crystals  are  further  distinguished  from  spherites  in  that 
the  latter  are  capable  of  taking  up  or  holding  certain  coloring 
principles,  as  safranin,  gentian  violet,  etc.  It  is  questionable, 
however,  if  the  crystalloids  contained  in  the  spherite  take  up  the 
coloring  matters,  it  being  probable  that  the  colloid  associated  with 
the  crystalloid  is  the  portion  that  is  colored,  as  I  have  already 
shown  in  my  studies  on  the  structure  of  the  starch-grain. 

In  the  cell-wall  the  crystalloids  occur  in  very  close  radial  and 
tangential  rows  and  constitute  by  far  the  greater  proportion  of  the. 
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The  structure,  as  well  as  the  mode  of  formation,  of  spherites 
and  sphere-crystals  is  apparently  the  same.  The  mode  of  forma- 
tion is,  furthermore,  apparently  the  same  whether  observed  in 
nature  or  as  carried  on  artificially.  The  different  stages  in  their 
natural  formation  can  be  followed  comparatively  easily  in  those 
parts  of  plants  containing  hespcridin  (as  the  epicarp  of  citrous 
fruits)  or  inulin  (as  roots  of  artichoke,  etc.).  It  is  interesting  to 
compare  these  crystals  or  spherites  with  those  formed  artificially 
by  evaporation  of  solutions  of  inulin  or  hesperidin.  It  is  also 
instructive  to  compare  the  natural  oxalates,  phosphates,  and  car- 
bonates of  calcium  with  those  formed  artificially  by  precipitation  of 
soluble  calcium  salts  with  alkaline  oxalates,  phosphates  or  car- 
bonates. 

After  a  comparison  of  the  artificially  produced  spherites  or 
sphere-crystals  with  those  formed  naturally  in  the  plant,  one  cannot 
but  conclude  that  there  is  a  play  of  similar  forces  in  their  forma- 
tion. 

Furthermore,  if  we  examine  the  crystal  masses  remaining  in  a 
watch-crystal  after  the  spontaneous  evaporation  of  solutions  of 
various  substances,  under  varying  condi lions  of  temperature,  etc., 
we  observe  not  only  the  formation  of  crystals  which  resemble  those 
produced  in  the  plant  cell,  but  other  rather  striking  forms  of  com- 
bination which  are  very  suggestive  indeed;  leading  one  to  a  com- 
parison of  the  arrangement  of  the  products  of  crystallization  with 
the  apparent  multiplicity  of  forms  found  in  plant  life.  Indeed, 
the  arrangement  of  the  crystals  in  such  a  watch-crystal  reminds 
one  of  the  appearance  of  our  woods  in  winter,  when  the  absence 
of  leaves  permits  the  observance  of  fundamental  lines  of  develop- 
ment in  shrubs  and  trees. 

If  we  take  an  alum  solution  (such  as  a  Delafield's  Hjematoxylon 
Solution),  dilute  it  with  water  and  allow  it  to  evaporate  sponta- 
neously in  a  watch-crystal,  the  result  will  be  the  formation  of  con- 
centric rows  of  acicular  crystals  which  show  an  analogy  to  the 
structure  of  the  wheat  starch-grain  after  treatment  with  the  re- 
agents mentioned. 

The  crystalline  residue  from  a  cocaine  solution  resembles  a  group 
of  sclerenchyma  cells  in  transverse  section,  the  individual  sphere- 
crystals  resembling  single  cells,  the  portion  corresponding  to  the 
wall  being  made  up  of  radiating  acicular  crystals  which  even  join 
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with  those  of  the  adjoining  sphere-crystals.  The  latter  arrange- 
ment maj  be  likened  to  the  pores  in  such  thickened  cell -walls. 

A  resemblance  to  the  wavy  contour  of  the  walls  of  transverse 
sections  of  epidermal  cells  is  exhibited  in  the  residue  formed  by 
the  evaporation  of  brucine  solutions. 

The  infoldings  in  the  parenchyma  cells  in  pine  stems  and  leaves 
is  exemplified  in  the  arrangement  of  the  crptals  which  result  from 
the  evaporation  of  solutions  of  amygdalin. 

From  solutions  of  caffeine  hydrobromate  there  separate  crystals 
which  in  abundance  and  in  arrangement  resemble  a  dense  mycelial 
development  of  penicilHum  with  conidia. 

The  crystalUne  residue  from  solutions  of  berberine  shows  a 
marked  resemblance  to  the  outer  morphology  of  certain  Lycopo- 
diums,  species  of  Juniper  and  other  similar  arborescent  plants. 
Illustrations  of  this  kind  could  be  multiplied  which  would  tend  to 
show  a  relationship  between  the  form  of  crystalline  groups  and 
the  ultimate  arrangement  of  the  substances  entering  into  the  com- 
position of  the  plant. 

The  chemist  has  considered  but  one  phase  of  the  subject  of 
crystallization,  namely,  the  form  and  nature  of  individual  crystals. 
The  botanist,  however,  until  recently  has  considered  the  aggre- 
gation of  morphological  units,  as  is  evidenced  in  his  studies  on  the 
outer  and  inner  morphology  of  plants.  But  as  the  form  and 
nature  of  the  individual  units  are  seen  to  depend  more  or  less  upon 
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fiphere-oryBtak.     Ghemioal  tests  are  necessary  to  prove  the  identity 
of  the  substance  in  these  various  forms. 

Not  all  substances,  however,  show  this  tendency  to  variation  in 
form  of  crystals,  as,  for  example,  ca£feine,  berberine,  and  still 
other  substances  which  show  a  tendency  to  uniformity  in  general 
outline. 

If,  then,  there  is  so  much  variation  in  the  form  and  arrangement 
of  crystals  of  the  same  substance  when  artificially  formed,  to 
what  extent  may  not  variation  in  form  take  place  in  bodies  of 
complex  composition  and  therefore  influenced  by  complex  attrac- 
tions and  repulsions  ?  Now  while  we  see  in  the  crystal  a  dedded 
tendency  to  uniformity  of  structure  under  similar  conditions,  yet, 
admitting  of  modifications  under  varying  conditions,  we  must 
allow  that  in  organized  structures  this  tendency  to  uniformi^  is 
modified  over  and  over  again. 

In  the  plant  world  similar  variations  are  observed,  not  only  in 
forms  of  the  elements  (roots,  stem,  leaves,  flowers,  fruits  and 
seeds)  comprising  the  individual,  but  also  in  cell-contents.  In 
some  so-called  species  individuals  vary  greatly  as  regards  form  of 
elements,  as  in  oaks,  violets,  etc.  In  •others  a  constancy  is 
observed,  as  in  Erythronium,  In  still  others  a  variation  in  the 
form  assumed  of  some  of  the  cell-contents  b  observed,  as  in  the 
crystals  of  calcium  oxalate  in  Datura  stramonium/  while  in  other 
crystals  a  constancy  of  form  is  observed,  as  with  calcium  oxalate 
in  the  genus  Viola,  Even  in  the  study  of  starch-grains  one 
observes  a  constancy  in  the  form  of  the  grains  in  ail  plants. 
There  is,  however,  a  sufficient  modification  in  some  of  the  grains 
in  the  reserve  underground  parts  of  such  plants  as  potato,  maranta, 
etc.,  to  justify  one  in  pronouncing  on  the  origin  of  the  starch. 
The  same  may  be  said  of  other  substances,  as  calcium  oxalate, 
inulin  and  other  carbohydrates,  etc. 

The  selection  of  certain  constant  forms  of  cell-contents  or  of  cell- 
walls  would  appear  to  be  of  as  much,  or  greater,  importance  in 
designating  the  limitations  of  a  species  as  the  outer  form  of  ele- 
ments, which  it  is  evident  are  dependent  upon  the  arrangement  of 
aggregates  of  substances  making  up  the  individual.  As  this 
arrangement  is  due,  on  the  one  hand,  to  the  chemical  factors,  food 


*  The  author,  Proc.  Amer,  A»ioe.  for  Adv.  of  Seienee,  1899 ;  see  also 
Bulletin  of  Torrey  Botanical  Club,  1899. 
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and  air,  and,  on  the  other,  to  the  physical  factors,  light  and  tem- 
perature, variations  are  bound  to  occur.  If,  however,  these  varia- 
tions are  constant  for  a  series  of  successive  generations  and  can  be 
demonstrated  in  cell-contents,  cell-walls  and  cell-functions,  then  a 
species  has  been  formed,  but  not  otherwise. 

In  the  inorganic  world,  as  we  well  know,  physical  and  chemical 
tests  both  are  oftentimes  necessary  to  prove  the  identity  or  specific 
nature  of  a  substance.  Likewise  in  the  biological  world  physical 
and  chemical  tests  of  cell-contents,  cell-walls  and  the  products  of 
cell-function  are  necessary  to  establish  the  specific  character  of  aa 
individual. 

The  author  desires  to  acknowledge  his  indebtedness  to  Florence 
Yaple,  of  Philadelphia,  for  valuable  assistance  in  the  preparation 
of  this  paper. 
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THE  KA8AL  PASSAGES  OF  THE  FLORIDA  ALLIGATOR. 
BY   ALBERT   M.    REESE,    PH.D. 

The  material  upon  which  the  following  work  was  done  was 
received  by  the  writer  from  southern  Georgia,  about  the  first  of 
August,  whence  it  had  been  sent  by  express  to  Baltimore.^  It 
consisted  of  about  thirty  eggs  of  Alligator  missimppierms,  most  of 
which  contained  embryos  in  an  advanced  stage  of  development. 
These  embryos  were  fixed  in  Kleinberg's  dilute  picro-sulphuric 
mixture,  giving  a  fair  fixation,  and  were  stained  in  borax  carmine 
and  Lyon's  blue.  Serial  sections  were  cut  through  the  head  in 
transverse,  horizontal  and  sagittal  planes.  Although  the  structure 
of  the  nasal  cavity,  even  of  so  advanced  an  embryo,  cannot  be 
taken  to  represent  that  of  the  adult,  there  have  been  so  few  figures 
of  this  character  published  that  the  following  account  may  be  of 
interest. 

As  may  be  seen  from  Plate  XXIV,  figs,  la  and  16,  the  embryo 
is  in  an  advanced  state  of  development,  and  already  shows  distinct 
reptilian  characters.  The  first  series  of  sections  (figs.  2a-/)  was 
cut  at  right  angles  to  the  long  axis  of  the  snout  of  the  embryo 
(fig.  16,  x-y),  or  rather  it  was  intended  to  be  an  exactly  trans- 
verse series  but,  by  faulty  orientation,  the  sections  were  so  cut  that 
the  right  side  is  inclined,  somewhat,  toward  the  base  of  the  snout. 
This  departure  from  the  exact  transverse  position  is  the  cause  of 
the  lack  of  symmetry  in  the  two  sides  of  the  nasal  cavity,  as  seen 
in  this  series  of  sections.  Fig.  2a  represents  a  section  through 
the  tip  of  the  upper  jaw.  On  the  left  it  passes  through  the  ex- 
treme edge  of  the  wall  of  the  nasal  cavity,  while  on  the  right  side, 
which  is  nearer  the  base  of  the  snout,  it  cuts  through  the  right 
nasal  aperture,  r.ji.a.  Near  the  centre  of  the  section  is  seen  the 
extreme  tip  of  the  nasal  cartilage,  7i.c,  The  body  wall,  b.w,,  in 
this  section,  as  in  all  following  sections,  is  represented  by  a  heavy 
black  line. 


^American  Xaturalist,  Vol.  XXXV,  No.  411,  pp.  193-195. 
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Fig.  2b  is  somewhat  further  from  the  tip  of  the  snout  and  cuts 
through  the  extreme  point  of  the  lower  jaw,  LJ.  On  either  side 
of  the  large,  median,  nasal  cartilage,  n.c,  is  seen  the  nasal  canal, 
Ln.c.  and  r.n.c.  On  the  left,  the  canal  is,  at  this  point,  somewhat 
•circular  in  cross  section,  while  on  the  right,  which,  it  will  be 
remembered,  is  nearer  to  the  base  of  the  snout,  the  canal  is  more 
elongated  in  a  dorso-ventral  direction.  The  walls  of  the  nasal 
passages  are  lined  with  cilia,  and  are,  in  most  places,  many  cells 
thick.  On  account  of  the  low  magnification  used,  no  attempt  has 
been  made  to  represent  the  cilia  and  cell  outlines  in  these  figures. 
The  collections  of  cells,  tr,,  in  this  and  the  following  sections  are 
the  rudiments  of  the  teeth.  At  the  point  represented  in  fig.  2e, 
the  nasal  cartilage,  n.c.f  has  increased  considerably  in  extent  and 
almost  completely  surrounds  the  nasal  passages  on  each  side.  In 
this  and  the  following  two  sections,  the  plate  of  cartilage,  b, ,  which 
lies  ventral  to  the  nasal  passage  on  each  side,  seems  no  longer  to 
be  continuous  with  the  vertical  septum,  a.,  as  in  the  preceding 
figure,  although  it  is  still  in  close  contact  with  it.  The  nasal 
canals  are  drawn  out,  in  this  section,  in  a  ventro-lateral  direction, 
until  their  passages  are  reduced  to  mere  slits.  The  passage  on  the 
right  is  drawn  out,  laterally,  toward  a  small  group  of  cells,  r.n.g,, 
the  apparent  rudiment  of  one  of  the  nasal  glands.  The  teeth 
rudiments,  Lr,,  are  seen  in  both  upper  and  lower  jaws,  in  the 
former  of  which  they  are  very  large,  in  proportion  to  the  size  of 
the  law*     The  cartilages  of  the  lawer  jaw  are  aeea  on  each  side, 
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of  that  side,  and  thus  lies  between  that  passage  and  its  nasal 
gland.  The  section  is  cut  posterior  to  the  opening  of  the  right 
nasal  gland,  r.n.g.,  into  the  right  nasal  passage,  r.n.c.  The  left 
side  of  the  section  passes  through  the .  opening  of  the  left  nasal 
gland,  l,n,g,y  into  the  left  nasal  passage. 

In  the  next  section  (fig.  2/)  the  complexity  of  the  nasal  appar- 
atus has,  apparently,  considerably  increased.  In  the  first  place, 
the  ventral  portions  of  the  nasal  cartilage,  which,  anterior  to  this 
point,  formed  a  more  or  less  complete  wall  ventral  to  the  nasal 
passages,  have  disappeared,  and  on  the  right  the  dorsal  portion  of 
the  cartilage  has  separated  from  the  median,  «.,  and  is  now  repre- 
sented by  a  short  straight  piece,  n.</,,  and  a  long  curved  piece, 
n,c.,  enclosing  a  part,  c,  of  the  right  nasal  passage.  On  the  left 
the  dorsal  wall  of  cartilage  is  still  connected  with  the  median  sep- 
tum. The  nasal  passages  are  here  of  quite  different  shape  from 
what  they  were  in  the  preceding  section.  They  are  still  more 
elongated  in  a  dorso-ventral  direction,  and  that  on  the  right, 
which  is  nearer  the  base  of  the  snout,  is  cut  at  the  point,  v.p.,  at 
which  it  opens  ventrally  into  the  narrow  ventral  passage,  which, 
in  turn,  leads  posteriorly  to  open  at  the  posterior  nares.  d.  repre- 
sents a  narrow  diverticulum,  projecting  in  a  ventro-lateral  direc- 
tion, which  may  be  followed  almost  to  the  posterior  end  of  the  large 
dorsal  passage.  A  large  branch  of  the  main  nasal  passage,  r.n.c, 
is  repre^sented  ate,  and  the  following  section  passes  through  the 
point  at  which  this  lateral  passage  opens  ventrally  into  the  main 
passage. 

On  the  l(5ft  side  of  the  section  is  seen  the  left  nasal  gland,  l.n.g,, 
cut  posterior  to  its  opening  into  the  left  nasal  passage.  On  either 
side  of  the  ventral  end  of  the  median  cartilage,  «.,  is  seen  a  small 
collection  of  cells,  J.,  which,  according  to  Rose,  is  the  rudimentary 
Jacobsou's  organ.  These  two  collections  of  cells,  which  will  be 
spoken  of  as  *'  Jacobson*s  organ,"  extend  from  this  point  poste- 
riorly for  a  considerable  distance,  as  two  solid  rods  of  cells;  they 
then  become  hollowed  out  to  form  tubes,  which  soon  open  ven- 
trally into  the  ventral  nasal  passages,  v./>.,  as  will  be  shown  in  one 
of  the  following  figures.  The  section  represented  in  ^g,  2/  passes 
near  the  extreme  anterior  end  of  Jacobsou's  organ. 

In  fig.  2//,  which  is  only  a  short  distance  posterior  to  the  one 
just  described,  Jacobson*s  organ  is  still  seen  as  two  solid  rods  of 
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cells.  On  the  right,  the  ventral  nasal  passage,  v.p.,  is  cut  posterior  to 
its  opening  into  the  main  nasal  passage  and  is  hence  seen  as  an  inde- 
pendent, circular  passage.  On  the  left,  the  section  passes  through 
the  opening  of  the  left  ventral  passage,  v,p\^  into  its  adjacent 
main  nasal  passage.  The  ventro-lateral  diverticula,  d.  and  (2'.,  are 
seen  on  either  side.  The  right  side  of  the  section  passes  through 
the  opening  of  the  cavity  c.  into  the  ventral  part  of  the  right  nasal 
passage,  r,n,c,^  while  on  the  left  the  corresponding  cavity,  c'.,  is 
cut  anterior  to  its  opening  and  is  surrounded  on  all  sides  by  the 
nasal  cartilage.  In  the  preceding  section  the  cavity  c.  was  cut  pos- 
terior to  the  r^ion  at  which  it  was  completely  surrounded  by  car- 
tilage. 

In  fig.  2h  the  nasal  cartilages  have  about  the  same  outline  as  in 
the  figure  just  described,  the  sections  represented  by  these  two 
figures  being  close  together.  Jacobson's  organ,  J.,  has  increased 
somewhat  in  size,  but  there  is  still  no  trace  of  a  cavity  in  either 
part.  Both  ventral  nasal  tubes,  v.p,y  are  now  entirely  distinct 
from  the  main  nasal  cavities  and  are  somewhat  circular  tubes  lined 
with  columnar  cells.  On  the  left  the  side  cavity,  e'.,  is  still  sur- 
rounded by  cartilage,  being  again  cut  anterior  to  its  opening  into 
the  left  nasal  passage,  ^.n.c,  while  on  the  right  of  the  section,  at 
the  point  c,  the  side  cavity  is  seen  to  open  dorsally  into  the  main 
nasal  cavity.  The  relation  of  this  side  cavity  to  the  main  nasal 
cavity  is  made  plain  by  reference  to  fig.  3a,  which  represents  a 
secliou  cu(  in  the  plane  or-b^  fi^.  \h.     The  section  passed  through 
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bending  of  the  larger  cavity.  This  posterior  extension  of  the 
main  nasal  cavity  is  shown  in  fig.  2i,  Ln,c,  Fig.  3a  shows  that 
the  median  nasal  cartilage,  8,,  extends  back  between  the  eyes,  and 
becomes  continuous  with  the  cartilage  surrounding  the  brain.  It 
is  somewhat  swollen  at  a  point  about  half-way  between  the  nasal 
cavities  and  the  brain. 

The  section  represented  in  fig.  2i  passes  through  the  extreme 
posterior  part  of  the  main  nasal  cavities,  Ln.e.  and  r.n.c,  and 
cuts  the  ventral  canals,  v.p. ,  posterior  to  the  point  at  which  Jacob- 
son' s  organ  opens  into  them.  The  way  in  which  this  takes  place 
will  be  described  later.  The  lateral  parts,  n.c,  of  the  nasal  carti- 
lages have  diminished  considerably  in  size,  and  now  lie  much 
nearer  to  the  median  cartilage,  8.  This  section  passes  through  the 
anterior  ends  of  the  two  olfactory  lobes,  o.  /. 

In  fig.  2/  is  represented  a  section  cut  posterior  to  the  nasal 
cavity,  so  that  neither  of  the  main  or  dorsal  nasal  chambers  are 
seen.  The  ventral  passages,  v.p,,  have  about  the  same  size  and 
position  as  In  the  preceding  figure,  while  the  lateral  cartilages, 
n.c,  are  reduced  to  mere  rods,  lying  close  against  but  not  fused 
with  the  median  cartilage,  8.  A  short  distance  posterior  to  this 
point  these  cartilages  end. 

The  section  seen  in  iig,  2k  is  some  distance  posterior  to  the  one 
just  described,  and  shows  how  the  ventral  canals,  v.p,,  unite  to 
form  a  single  median  canal,  before  they  open  posteriorly  as  the 
posterior  nares. 

This  section  does  not  cut  the  lateral  parts  of  the  nasal  cartilage, 
but  the  median  septum,  5.,  is  seen  extending  dorsally,  i.e.,  on 
either  side  of  the  olfactory  lobes,  o.  L  The  outlines  of  the  muscles 
of  the  eyes  are  shown  in  this  as  well  as  in  the  following  figure  by 
dotted  lines,  m. 

Fig.  21  is  somewhat  posterior  to  fig.  2k,  and  passes  through  the 
opening  of  the  ventral  passages,  the  posterior  nares,  p.n.  The 
other  points  brought  out  iu  this  figure  are  about  the  same  as  in 
^g.  2k,  and  need  no  further  description. 

Fig.  4(1  represents,  under  a  much  higher  magnification,  a  part 
of  one  of  the  sections  of  the  series  that  has  }u3t  been  described. 
The  ventral  end  of  the  median  cartilaginous  septum  is  shown  at  «., 
and  the  ventral  ends  of  the  right  and  left  nasal  passages  are  seen 
at  r.7i.c  and  I. n.c.     The  walls  of  these  passages  are  made  up  of 
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one  or  more  layers  of  cabical  or  columnar  ciliated  cells.  The 
ventral  passages,  v.p.,  are  lined  with  similar  cells,  except  that  na 
cilia  could  be  made  out  On  the  left  is  seen,  dorsal  to  the  left 
ventral  passage,  the  tubular  organ  of  Jacobson,  j'.,  which  is  cut 
anterior  to  its  opening  into  the  ventral  passage,  v,p;  its  cavity  is 
small,  in  cross  section,  and  only  extends  for  a  short  dbtance  ante- 
riorly, the  greater  part  of  the  organ  being  a  solid  rod  of  cells  with- 
out any  visible  cavity.  On  the  right  side  of  the  figure,  which,  it 
will  be  remembered,  is  posterior  to  the  plane  of  the  left  side,  is 
seen  <he  opening  of  Jacobson' s  organ,  j.,  into  the  right  ventral 
canal,  v.p.  The  united  cavities  of  the  ventral  canal  and  Jacob- 
son's  organ  have  a  sharply  triangular  outline,  which  is  maintained 
for  a  considerable  distance  posterior  to  the  point  at  which  they 
first  come  together.  The  walls  of  the  organ  are  of  about  the  same 
structure  as  those  of  the  ventral  passages.  For  the  sake  of  sim- 
plicity the  mesoblast  cells  in  this  and  in  all  of  the  preceding  sec- 
tions have  not  been  represented.  They  are  typical  mesoblast  cells 
and  surround  numei'ous  blood  vessels. 

Fig.  5a  represents  a  sagittal  section  of  an  embryo  of  the  same 
stage  of  development  as  the  one  represented  in  fig.  la.  The  sec- 
tion is  nearly,  but  not  exactly,  in  the  median  plane,  so  that  some  of 
the  organs  are  cut  medianally  while  others  are  cut  to  one  side  of 
the  median  plane  The  general  outline  of  the  head  is  well  shown 
and  the  relative  positions  of  the  main  regions  can  be  seen.  The 
brain,    frr.,  and  spinal  cord,  8.c.,  are  represented  in  the  heavier 
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«n.<;.~CartiUge  of  lower  jaw 
n.e. — Na^al  cartilage. 
0.— CEsophagas. 
0  I, — Olfactory  lobes. 
p.n. — Posterior  nares. 
r,n.a. — Right  nasal  aperture. 
r.n.c, — Right  naaal  canal . 
r.n.g. — Right  nasal  gland. 
8' — Nasal  septom. 


ax. — Spinal  cord. 

t — Tongue. 

ta. — Trachea. 

t.r, — Tooth  rudiment. 

f).c. — Vertebral  column. 

v.p. — Ventral  passage. 

X. — Septum  projecting  back  between 

main   nasal  canal   and   its   sidfr 

branch. 


EXPLANATION  OF  PLATE  XXIV. 
(All  sections  were  draum  toith  a  Zeiss  Camera.) 

Fig.  la. — Side  view,  from  a  photograph,  of  an  embryo  of  the  stage  repre-* 
rented  in  the  sections.  The  yolk  is  not  represented,  but  the  cut  stalk  may 
be  seen  projecting  from  the  abdominal  wall  just  anterior  to  the  hind  legs 
(mag.  f  diam.)- 

Fig.  16.— This  is  merely  an  outline  drawing  of  the  preceding  figure  to 
show  the  planes  of  the  sections  represented  in  the  following  figures. 

Fig.  2a, — Transverse  section  through  the  tip  of  the  snout.  The  section  is 
so  near  the  tip  of  the  snout,  that  it  does  not  cut  the  lower  jaw  (mag.  4 
diam.). 

Fig.  26.— Transverse  section  posterior  to  fig.  la.  It  passes  through  the 
extreme  tip  of  the  lower  jaw  (mag.  4  diam.). 

Fig.  2c. — Transverse  section  still  further  toward  the  base  of  the  snout. 
The  details  of  the  figure  will  be  understood  from  the  lettering  (mag.  4 
diam.). 

Fig.  2d. — Transverse  section  posterior  to  the  preceding  (ma^.  4  diam.). 

Figs.  21  to  h. — Transverse  sections  posterior  to  the  preceding,  passing 
through  the  right  eye,  but  anterior  to  the  left  eye  (mag.  4  diam.). 

Fig.  2i. — Transverse  section  passing  through  the  extreme  posterior  part  of 
the  main  nasal  pas^^a^es  (l.n.c.  and  r.n.c).  The  section  passes  through  the 
anterior  edge  of  the  left  eye  and  through  the  anterior  ends  of  the  olfactory 
lobes  (mag.  4  diam.). 

Fig.  t?j. — Transverse  section  just  beyond  the  posterior  end  of  the  main 
nasal  cavities.  It  passes  through  the  extreme  posterior  ends  of  the  lateral 
nasal  cartilages  (7i.c.)  (mag.  4  diam.). 

Fig.  2k'. — Transverse  section  through  the  point  where  the  two  ventral 
canals  (c  p.)  unit<3  to  form  a  single  large  median  canal.  The  section 
passes  through  the  eyes  at  about  their  central  points,  and  shows  the  sets  of 
muscles  by  which  their  motion  is  controlled.  The  lower  jaw  is  cut  at  the 
point  at  which  it  becomes  continuous  with  the  neck,  which  accounts  for  the 
break  in  the  ventral  side  of  this  and  the  following  figure  (mag.  4  diam.). 

Fig.  2/. — Transverse  section,  a  short  distance  posterior  to  the  one  immedi- 
ately preceding,  passing  through  the  posterior  nares  (p.n.)^  and  through 
the  upper  end  of  the  trachea  (ta.)  which  appears  in  the  figure  to  be  three 
distinct  cavities  (mag.  4  diam.). 

Fig.  3'/. — Horizontal  section  through  the  plane  a-6,  fig.  16.  Shows  the 
general  anatomy  of  the  hea<l  as  seen  in  horizontal  section,  and  especially  the 
way  in  which  the  main  nasal  passages  {l.n.c.  and  r.n.c.)  curve  outward 
an<i  forward,  as  has  been  above  described  (mag.  4  diam.). 

Fig.  \(i. — Transverse  section,  under  a  much  greater  magnification,  to 
show  the  structure  and  position  of  the  paired  Jacobson's  organ  (J.)  (mag. 
IB  diam.). 
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Fig.  5a, — Sagittal  section  of  the  head  of  the  emhrjo  under  consideration. 
The  section  is  not  exactly  in  a  median  plane,  so  that  some  of  the  unpaired 
organs  are  cut  medianally  while  others  are  not  (mag.  4  diam.). 
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ADDITIONS  TO  THE  JAPANESE  LAND  SNAIL  FAUNA,  lY. 
BY  HENRY  A.  PILSBRY. 

In  the  present  coniniunication  the  description  of  Japanese 
ClauHliidcB  is  continued,  and  that  of  the  Pupidcs  begun.  The 
genesis  of  JSa^-like  forms  in  Japan  is  considered  in  some  detail, 
together  with  various  other  divergent  branches  from  the  Euphaadu- 
soid  phylum. 

For  most  of  the  material  described  I  am  indebted  to  the  liber- 
ah'ty  of  Mr.  Y.  Hirase,  a  corresponding  member  of  this  Academy. 

Mr.  E.  R.  Sykes  also  has  entrusted  to  me  certain  specimens  col- 
lected in  Japan  by  Dr.  Hungerford,  many  years  ago,  representing 
species  described  but  not  figured  by  Dr.  O.  von  MoUendorflF;  and 
I  have  included  herein  some  account  of  such  of  these  as  are  closely 
related  to  my  new  forms.  My  thanks  are  due  to  both  of  these 
co-workers  for  their  kind  assistance. 

Section  ZAPTYX  Pila. 

Proc.  A.  N.  S.  P.,  1900,  p.  672. 

This  strongly  differentiated  group  has  hitherto  been  known  from 
southern  Kiushiu  and  the  Loo  Choo  Islands  only ;  but  a  represen- 
tative has  now  been  found  to  the  north  and  east  in  an  island 
belonging  to  the  province  of  Izu.  I  have  attempted  below  to 
explain  its  presence  there. 

Typical  Claimlia  (Zaptyz)  Hirasei  occurs  at  Kagoshima,  the 
tyi>e  locality,  and  on  Sakura  Island  in  Kagoshima  Bay.  A  more 
slender  form,  of  a  richer,  darker  brown  color,  but  the  same  internal 
structure,  has  been  sent  by  Mr.  Hirase  (No.  557)  from  Kikai,' 
Osiirni,  at  the  head  of  Kagoshima  Bay.  Many  specimens  are 
very  small,  length  7h  mm.,  but  others  reach  lOi^  mm.  in  length. 
As  the  shell  is  quite  slender,  this  is  one  of  the  smallest  Clausilias 


*  In  treating  of  Knlota  connivens^  Proc.  Malao.  Soc.  Lond.,  IV,  p.  77, 
Mr.  Gude  has  confused  this  lootilitj  with  the  island  Kikai-ga-sbima,  of  tke 
OHhinia  group,  south  of  Kiushiu.  This  island  is  in  the  Loo  Choo  group, 
broadly  speaking,  but  belongs  for  administrative  purposes  to  Kagoshima 
Ken  or  prefecture. 
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known}  aa  well  as  oi3o  of  the  moBi  compli^led  in  mteBul  mmt-^ 
tuie* 

GUusilia  luLehijtMiiiifl  u.  sp.    PI.  XX VTL  ftes.  30,  #. 

Shell  fusiform,  riinfttet  rather  thin,  of  a  dark »  rich 
rather  weakly  vmnkle-striate,  the  latter  part  of  ihe  iftsi  mioA 
distinctly  nnd  sharply  striate.  Whorls  8  to  H|,  gllghtlr 
the  apex  obtuaa,  the  last  whorl  somewhat  flatlenecl  latefaJIj,  lad 
gibbous  or  sack>like  below.  Aperture  trapexoiilaJ-piriloriit,  ik 
peristome  continaous,  brown,  narrowly  expanded  aud  auhittoai 
Buperior  lamella  ratlier  small,  compressed,  vertical ,  distant  froa  At 
spiral  lamella.  Spiral  lamella  short,  lateral,  not  reaokiog  a  Ttainl 
positioQ,  a  short  lamella  fulcrans  lying  parallel  to  iL  IhIew 
lamella  reeedingf  immersed,  visible  in  an  oblique  view  in  ihe  aftt- 
Iture,  moderately  spiral  within;  subcolamallar  lamella  eiLber 
fug  or  immersed.  Principal  plica  short  and  lateral,  one  m 
short  sutural  plica?  lying  above  it;  tipper  palatal  plica 
short  and  joining  the  hinella.  Lanolla  kteml,  rather  bof 
straight. 

Clausilium    strongly   cuired    throughout,    the    apex 
straightened  or  dightly  emarginata  on  Lha  palatml  atda;  neir^ 
apex. 

Length  10,  diam.  2}  to  2|  mm. 

Baehijo  (or  Hachijo)  Island,  prov.  Iiu  (Mr,  Y.  Htraie, 

This  species  is  aboul  the  size  of  the  largest  ipedmoii  of  C 
Miretsei  and  C.  hypero^d^Xf  but  is  a  trifle  wider.  It  diftra  tea 
both  in  wanting  a  parallel  lamella*  and  tlie  upper  palatal  ^ioi  w 
extremely  short,  a  mere  dilation  of  the  upper  end  of  the  laiiiBa 
In  C  Hiram  it  stands  free  of  the  lunella,  and  in  C  hgpcrtfj^  m 
united  with  it  and  is  much  longer.  The  prindpal  plica  bAofiir 
tlian  in  tlie  other  two  species.  The  clausilium  Is  nuidi  SMit 
curved  than  in  either  of  these  specieB,  and  its  apical  aid  fcii  a 
soma  what  different  shape* 

The  f  peel  mens  were  sent  with  C  Tryonif  an  Euphmlmm  andb 

embling  this  species  in  size  and  color. 

Baehijo  or,   aa   most  charts  spell   It^   HaGhijo  (or  mmtfSmm 

Fatsisio)  Island  li^  in  the  Padiic  jiift  abore  the  S3d  paialU  S- 

nL,  and  near  140^  1:1.  long.     It  Is  somewhat  over  100  oulei  hsm 

the  nearest  mainland ^  and  Is  about  twenty-one  miles  long  bf 
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.    chain  of  islets  reaches  northward  to  the 

:  'lisposed  to  believe  that  its  moUuscan  fauna 

.  il  \'  from  the  islands  south  of  Kiushiu  by  means 

ii^Hily  in  the  Kuro  Shi  wo,  or  **  Black  Current," 

J  roup  to  which  C  Hackijoeiim  belongs,  is  dis- 

'.\  group,  unknown  in  Hondo  Island.     Small  islets 

i-  are  scattered  down  to  the  Bonin  (Ogasawara) 

y  rise  from  a  submarine  ridge  in  the  sea  bed  between 

.'H)0  fathoms  depth. 

'   r^pecies   of    Clamilia  here  deecribed   and    Clausilia 
(I'legata  var.   nesiotica  Pils.  are   the  first  land  shells 
•111  the  ifiland. 

Section  EUPH^DUSA  Bottger. 

:   silia  Tryoni  n.  sp.    PI.  XXV,  figs.  1,  2,  3. 

Shell  small,  rimate,  thin,  fusiform,  dark  purplish  brown,  glossy. 
liiiely  striatulate,  the  last  whorl  more  coarsely  rib-striate.  Whorls 
<s,  rather  convex,  the  apex  obtuse,  next  three  or  four  whorls 
attenuated,  the  last  whorl  flattened  on  its  last  half.  Aperture 
piriform,  the  peristome  rather  thin,  narrowly  expanded  and  subre- 
flexed,  continuous,  adnate  or  very  shortly  free  above,  deeply  emar- 
ginate  at  the  position  of  the  superior  lamella.  Superior  lamella 
thin  but  high,  continuous  with  the  spiral  lamella.  Inferior  lamella 
rather  small,  weak  below,  though  emerging  nearly  to  the  lip-edge, 
rather  abruptly  becoming  stronger  and  converging  toward  the 
superior  lamella  witliin,  strongly  spiral.  Subcolumellar  lamella 
emerfjing.  Prlnnpal  plica  short,  its  lower  end  visible  from  the 
aperture,  deep  within  the  throat,  the  other  end  extending  past  the 
palatal  plicio  to  a  lateral  position.  Upper  and  lower  palatal  plicce 
smally  ohlifjn^  and  parallel,  lateral  in  position,  the  lower  one 
smaller.  There  m  no  trace  of  a  lunella.  The  inferior  and  spiral 
lamelhe  arc  of  er^ual  length  within,  and  reach  to  the  middle  of  the 
ventral  side. 

The  elausilium  is  broad,  strongly  curved,  a  little  pointed  or 
tapering  toward  the  apex,  and  very  slightly  thickened  there. 

Length  IH,  diam.  3  mm. 

Bachijo  (Hachijo)  Island,  prov.  Izu  (Mr.  Y.  Hirase,  No. 
638). 

This  pretty  little  Euphjtdum  was  sent  with  Clauailia  (^Zaptyx) 
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hachijoemns^  which  it  resembles  in  size  and  color.  It  will  be 
known  by  the  unusually  strong  superior  lamella,  emerging  sub- 
columellar  lamella  and  total  absence  of  a  lunella,  the  two  palatal 
folds  being  small,  remote  and  parallel.  The  clausilium  though 
wide  is  a  little  tapering  below,  and  less  thickened  at  the  apex  than 
in  most  of  the  related  species. 

There  is  some  variation  in  sculpture,  one  specimen  being  densely 
and  rather  sharply  striate,  while  the  others  are  smoother. 

Oroup  of  C.  Hungerfordiana, 

Shell  with  the  ordinary  slender  contour  and  piriform  aperture  of 
Euphcedusa.  Superior  lamella  wanting,  or  represented  merely  by 
a  slight  thickening  of  the  b'p-edge.  Inferior  lameUa  rather 
strongly  developed.  Lunella  subobsolete  or  wanting;  palatal  plicss 
2;  the  principal  plica  short.  Shell  usually  variegated  with  white 
streaks. 

This  new  '*  Formenkreis  '*  contains  two  species,  both  Japanese. 

Clansilia  Hnngerfordiana  Mlldff.   PI.  XXV,  fig.  4. 

Von  MoUendorff,  Jonro.  Ajsiatio  Soc.  of  Bengal,  LI,  Pt.  2,  No.  1,  p. 
2,  PI.  1,  fig.  1  (July,  1882). 

The  specimen  figured  is  from  Hungerford's  collection,  and  is 
now  in  that  of  Mr.  E.  B.  Sykes.  It  is  slender,  thin,  conspicu- 
ously streaked  and  maculate  with  buff-white  on  a  brown  ground.  It 
is  finely,  rather  irregularly  striatulate,  the  striae  becoming  coarser 

il  dbtipct  on  the  back  of  the  last  whorl.     The  suijerior  lamelln 
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to  C  Hungerfordiana,  from  which  it  differs  in  being  smaller  and 
more  graceful,  decidedly  more  attenuated  above,  with  much 
stronger  striation.  There  is  no  trace  of  a  lunella.  It  is  from 
Hokkaido  Island,  while  C.  Hungerfordiana  is  from  southeastern 
Hondo.  Perhaps  northern  Hondo  will  supply  specimens  of  inter- 
mediate character. 

The  shell  figured  is  10  mm.  long. 

Oroup  of  C.  euholostoma. 

Shell  shorter  than  in  normal  EuphcdduscR,  the  whorls  reduced  to 
7-7^;  aperture  broad,  squarish-oval^  scarcely  narrower  above  than 
below;  peristome  continuous,  the  broadly  arched  parietal  margin 
in  part  adnate,  though  distinct.  No  superior  lamella.  Inferior 
lamella  strong;  spiral  lamella  and  principal  plica  very  short;  no 
lunella;  upper  and  lower  palatal  plicae  devdoped.  Clausilium 
Euphsedusoid. 

The  single  species  of  this  group  approaches  Reinia  in  contour, 
but,  like  the  preceding  group,  the  superior  lamella  is  obsolete  and 
the  inferior  lamella  strong. 

ClantUia  enholoitoma  Pils.   PL  XXV.  figi.  6, 7,  8. 

Pilsbry,  Nautilas,  XIV,  p.  108  (January  1,  1901). 

Shell  rimate,  slenderly  pupiform,  brown,  finely  striate.  Apex 
rather  acute;  spire  rapidly  tapering  above;  whorls  7-7^,  quite 
convex,  the  last  two  forming  much  more  than  half  the  shell's 
length,  and  of  about  equal  diameter.  Aperture  of  a  broad, 
squarish-oval  form,  scarcely  narrower  above  than  below;  peristome 
white,  reflexed,  continuous,  the  strong  parietal  margin  arcuate  and 
in  part  adnate.  Superior  lamella  xoanting.  Spiral  lamella  reduced 
to  a  short  plate  deeply  immersed,  developed  in  a  lateral  position. 
Inferior  lamella  appearing  in  a  front  view  as  a  strong  triangular 
plate,  strongly  spiral  within.  Subcoluraellar  lamella  very  deeply 
immersed.  Prbicipal  plica  reduced  to  a  short  fold,  lateral  in  posi- 
tion and  about  twice  as  long  as  the  small  upper  and  lower  palatal 
plicae.  No  lunella.  Clausilium  very  similar  to  that  of  C.  comes,* 
but  the  palatal  margin  is  more  straightened  near  the  apex,  and  the 
columellar  margin  is  more  strongly  notched  near  the  filament. 

Length  8.6,  diam.  2.4  mm.;  length  of  aperture  2.3  mm. 

Ijcngth  7.3,  diam.  2.2  ram.;  length  of  aperture  2  mm. 

'  See  these  Proceedings  for  1900,  PI.  XXV,  figs.  35,  36. 
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Mikuriya,  prov.  Suruga  (Y.  Hirase).  Types  No.  79,724  Coll. 
A.  N.  S.  P.,  No.  563  of  Mr.  Hirase's  collection. 

This  species  is  one  of  the  most  extraordinary  modifications  of  the 
Euphsedusan  stock  yet  known.  The  large  aperture  resembles  in 
form  that  of  no  other  Clarmlia  known  to  me,  and  shows  but  one 
lamella,  the  inferior;  the  superior  lamella  being  wholly  atrophied, 
and  the  spiral  lamella  and  principal  plica  reduced  to  short  laminse 
in  the  region  where  the  clausilium  lodges.  There  is  no  trace  of  a 
lunella.  The  clausilium  remains  well  developed,  is  slightly  thick- 
ened distally,  and  has  all  the  characters  of  that  of  EuphoediLsa. 

In  the  strong  development  of  the  inferior  lamella,  C.  euholostoma 
resembles  C.  Hungerfordiana  Mlldflf.  and  C  monelasmua  Pils., 
which  are  likewise  deficient  in  the  superior  lamella.  C  euholo- 
stoma agrees  with  the  typical  forms  of  Rcinia  in  having  the  aper- 
ture wide  above,  not  piriform  as  in  the  group  of  C.  Hunger- 
fordiana, It  is  intermediate  between  the  two  groups  in  number 
of  whorls  and  in  general  contour. 


Section  REINIA  Kobelt. 

Beinia  Kob..  Jahrb.  d.  D.  Malak.  Ges.,  Ill,  1876,  p.  34,  proposed  as  a 
seotion  of  Balea  ;  type  Balea  variegata  A.  Ad. 

The  type  of  Reinia  is  a  small  tapering-pupoid  species,  with 
discontinuous  peristome,  the  aperture  being  Buliminoid,  deficient  in 
lamellae  and  without  plicce,  lunella  or  clausilium.  It  was  included 
by  Bottger  next  to  Balea ;  but  that  group  as  usually  constituted 
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•die  Baleo-Clausilien  die  direkten  nachkommen  dee  Prototyps  der 
Europaischen  Clausilien  sind."* 

The  conclusion  that  Rdnia  stands  in  dose  relationship  with 
Fhcedum,  and  has  nothing  to  do  with  BcUect,  was  forced  upon 
me  by  the  study  of  a  series  of  Japanese  species,  before  I  knew 
that  von  MoUendorff,  nearly  twenty  years  ago,  had  been  led  to 
the  same  result  by  the  structure  of  a  Chinese  form.  Only  in  one 
point  of  view  the  data  before  me  seem  to  modify  the  ideas  of  the 
German  savant:  the  Japanese  series  establishes  such  a  connection 
between  Reinia  and  Euphosdusa  that  the  descent  of  the  former 
from  the  latter  is  strongly  indicated.  Reinia  is  not  a  primitive 
Pfuediiaa,  bvi  a  degenerate  one.  I  regard  Reinia  variegata  as  the 
secondarily  simplified  end  of  a  series  leading  from  typically 
Euphsedusoid  ancestors,  just  as  Balea  perversa  is  a  secondarily  sim- 
plified, and  not  a  primitive,  Claurilia.  The  east  Asiatic  series 
leads  from  forms  with  many  whorls,  well-developed  clausilium, 
lamellie  and  folds,  and  continuous  peristome,  to  those  with  few 
whorls,  no  clausllium,  the  lamellse  and  plicae  reduced  and  in  part 
lost,  and  the  peristome  adnate  above  and  finally  interrupted. 
Bottger  has  demonstrated  that  the  older  tertiary  Clausiliidce  of 
Europe  had  a  narrow  clausilium  and  the  superior  lamella  was 
continuous  with  the  spiral  lamella;  the  widening  of  the  dausUium 
and  separation  of  the  superior  and  spiral  lamelhe  being  modem 
characters.  Now  Reinia  and  its  nearest  allies  have  the  spiral 
and  superior  lamella)  interrupted,  and  the  clausilium  when  devel- 
oped is  of  the  very  broad  type.  These  considerations  seem  to 
render  the  hypothesis  that  Reinia  is  a  primitive  Phcddusa  quite 
inadmissible. 

The  chief  characters  of  Reinia  and  the  Euphsadusoid  forms 
leading  toward  it,  arc  stated  in  the  following  table : 

*X.  c,  p.  265. 
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The  interrelations  of  the  above  specieB  are  farther  illustrated  in 
the  following  diagram,  the  median  portion  of  which  shows  the 
probable  phylogeny  of  the  forms  under  consideration: 
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It  will  be  seen  from  the  table  and  diagram  that  no  sharp  line 
can  be  drawn  between  Reinia  and  Euphcediua.  The  number  of 
whorls  varies,  by  easy  stages;  the  form  of  the  aperture  is  not  cor- 
related with  other  characters;  and  upon  the  whole,  it  is  obvious 
that  we  have  to  deal  with  forms  in  various  stages  of  change  and  of 
degeneration  of  the  closing-apparatus,  from  an  Euphsedusoid  ances- 
tor. In  fact,  it  is  not  quite  certain  that  they  had  a  single  common 
progenitor;  they  may  be  descendants  from  three  species  of  Euphod- 
diisa ;  but  however  this  may  be,  it  is  obvious  that  the  original 
stock,  whether  one  or  three,  belonged  to  the  aculus  group  of 
Euphcedusa ;  and  some  apparently  trivial  features  of  the  whole 
series,  such  as  the  peculiar  coloration,  give  me  reason  to  believe 
that  the  phylogeny  indicated  above  is  not  far  wrong. 

Clausilia  (Reinia)  variegaU  (A.  Ad.).    PI  XXV,  figs.  11. 12. 

Balea  variegnta  A.  Adams,  Ann.  and  Mag.  Nat.  Hist.  (aer.  4),  I,  p. 
469  (1868);  Kobelt,  Fauna  Jap.,  p.  63,  PI.  9,  fig.  20  (1879) ;  Mai- 
teus,  Sitzungsber.  Oes.  Naturfordch.  Freunde  £U  Berlin,  1677,  p.  105. 

The  shell  is  sinistral,  rimate,  thin,  tapering-pupiform,  the  last 

whorl   widest;    streaked  with    opaque    buff  on    an   olivaceous  or 

brownish  corneous  ground,  and  more  or  less  marked  with  spiral 

lines  of  the  darker  color.     The  surface  is  irregular  striatulate,  the 

last  half  of  the  last  whorl  being  striate.      Whorls  6,  convex  and 

regularly  increasing.     The  aperture  is  broadly  ovate,  with  white. 
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reflexed  peristome;  the  right  and  left  margins  scarcely  converging 
above,  widely  separated,  connected  by  a  <Am,  adnaJte  parietal 
callus.  The  superior  lamella  is  minute,  short  and  removed  from 
the  edge  of  the  parietal  callus.  It  is  widely  separated  from  the 
rather  short,  spiral  lamella.  Inferior  lamella  receding,  small, 
becoming  higher  inside,  extending  to  a  dorsal  position.  Sub- 
columellar  lamella  very  deeply  immersed,  a  long  pit  between  it 
and  the  inferior  lamella.  There  are  no  plicae.  Clausilium  want- 
ing. Length  8.3,  diam.  above  aperture  2.6,  length  of  aperture 
2.8  mm. 

Tago  (A.  Adams)  (Take,  in  western  Shikoku,  province  of 
lyo);  Uweno,  near  Tokyo,  and  Ujeno  (Hilgendorf ) ;  Tokyo 
(Donitz);  Takasaki,  prov.  Kozuke  (Y.  Hirase,  No.  525). 

This  species  was  found  by  Hilgendorf  under  the  bark  of  trees, 
by  Donitz  in  hollow  trees.  It  is  viviparous,  one  specimen  I 
opened  containing  a  young  shell. 

Clatisilia  Eastlakeana  MUdff.,  of  which  I  have  specimens  from 
the  original  locality,  is  undoubtedly  nearer  variegata  than  any 
Japanese  species,  having  the  same  discontinuous  peristome;  but  it 
has  longer,  stronger  lamellae,  palatal  plicae  and  an  Euphaedusoid 
clausilium. 
Clausilia  (Seinia)  variegaU  var.  nesiotioa  dov.   PI.  XXV,  figs.  9, 10. 

Whorls  6^;  striation  stronger  than  in  variegata,  the  last  whorl 
with  fine  incised  spiral  striae.  Inferior  and  spiral  lamellae  de- 
cidedly more  strongly  developed. 
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placed  upon  the  different  form  of  the  clausilium.  HemiphcBduaa 
now  comprises  various  shell- forms,  especially  among  Chinese 
species,  and  will  probably  require  to  be  more  or  less  subdivided. 

As  the  figure  of  C,  mikado  Pils.  was  on  too  small  a  scale  to 
show  the  form  of  the  spire  well,  I  give  here  an  enlarged  outline, 
PI.  XXVII,  fig.  35. 

Clausilia  ioUptyx  Pilfibry.   PI.  XXVn,  fig.  38. 
These  Proceedings  for  1900,  p.  674. 

The  reference  to  plate  in  my  former  paper  should  read  PL 
XXIV,  not  **P1.  XXV.''  In  the  description,  p.  675,  eighth 
line  from  top,  the  lunella  was  stated  to  be  **  lateral,"  whereas  it 
is,  in  fact,  nearly  veivlral.  The  same  correction  should  be  made  in 
the  third  line  from  bottom  of  same  page. 

The  systematic  position  of  this  species  was  left  in  doubt  in  my 
former  paper;  but  further  study  inclines  me  to  place  a  good  deal 
of  weight  upon  the  characters  of  the  clausilium  in  deciding  on  the 
classification  of  any  Phsedusoid  species;  and  this  would  throw 
C.  iotapiyx  into  my  section  Tyrannophcednsa,  The  definition  of 
that  group  must  then  be  extended  to  include  species  with  fewer 
whorls,  but  having  the  same  type  of  closing  apparatus.  As  in  C 
mikado,  the  upper  half  of  the  shell  is  attenuated. 

Clausilia  iotaptyx,  var.  olava  rilsbry.    PI.  XXVII,  figs.  36,  37. 
Pilsbry,  Nautilus,  XIV,  p.  108  (January,  1901). 

Much  smaller  than  C.  ioUiptyx,  but  similar  in  form;  whorls 
in-12,  the  first  globose,  following  7  or  8  attenuated,  last  3  swol- 
len and  forming  more  than  half  the  length  of  the  shell,  the  last 
whorl  tapering  below,  impressed  at  the  position  of  the  principal 
plica,  more  or  less  distinctly  ridged  behind  a  wide  shallow  constric- 
tion behind  the  lip.  Finely  striate  where  not  eroded;  whitish  or 
dirty  buff,  and  lustreless.  Aperture  as  in  C  iotaptyx,  but  the 
subcolumellar  lamella  is  sometimes  wholly  immersed.  Closing 
apparatus  more  lateral  than  in  iotaptyx,  the  upper  palatal  plioa 
strong  but  short,  lower  plica  shorter,  connected  with  a  rudimen- 
tary, straight  lunella,  which  does  not  reach  the  upper  palatal  fold. 

Alt.  12,  diam.  2.8  mm. 

Alt.  11.5,  diam.  2.5  mm. 

Senzan,  Awaji  Island  (Y.  Hirase).  Types  No.  79,723  Coll. 
A.  N.  S.  P.,  from  No.  292  of  Mr.  Hirase's  collection. 


476  PROCEEDINGS  OP  THE  ACADEMY  OP  [Julj, 

This  insular  subspecies  has  one-half  to  one  whorl  more  than  the 
typical  form  from  Omi  province,  although  it  is  much  smaller;  the 
spire  is  somewhat  more  slender,  and  the  luneUa  is  comparatively 
degenerate. 

Section  HEMIPHJEDUSA  Bttg. 

Group  of  C.  validiuacula. 

Clausilia  graeilispira  Mlldff.   PI.  XXVII.  figs.  27-84. 

Voa  MollendorfF,  Joum.  Asiatic  Soo.  of  Bengal,  LI,  Pt.  2,  No.  1,  p. 
5,  PI.  1,  fig.  3  (Jolj,  1882);  LIV.  Pt  2,  No.  1,  p.  63  (1885). 

Two  specimens  labeled  as  this  species  were  transmitted  to  me 
by  Mr.  E.  R.  Sykes.  They  formed  part  of  Brigade- Surgeon 
Hungerford's  collection,  and  were  taken  by  him  near  Kobi, 
Japan,  about  twenty  years  ago. 

One  of  the  specimens  is  slightly  stouter  and  reddish,  the  other 
more  slender  and  pale  yellowish  green.  I  shall  refer  to  them  as 
the  reddish  and  the  green  examples. 

The  green  specimen  (PL  XXVII,  figs.  27-29)  is  slender,  much 
attenuated  above,  and  has  9^  convex  whorls.  It  is  rather  strongly, 
regularly  striate.  The  last  whorl  is  somewhat  cylindric,  and  ou 
its  last  half  the  space  above  the  position  of  the  principal  plica  is 
distinctly  swollen.  The  aperture  is  decidedly  oblique  and  ovate ;  and 
from  its  obliquity  appears  abnormally  short  in  the  figures,  from 
being  foreshortened.  The  peristome  is  rather  widely  reflexed, 
shortly  free,  a  little  emarginate  above,  and  viewed  from  the  base, 
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The  clausilium  (PI.  XXVII,  figs.  30,  31)  is  parallel-sided, 
acuminate  below,  abruptly  and  deeply  emarginate  above  on  the 
columellar  side  of  the  filament. 

Length  10,  diam.  2  mm. 

This  specimen  agrees  with  von  MollendorS^s  description  of  C. 
gradliapira  in  color  and  form,  but  differs  in  having  fewer  whorls, 
9^  instead  of  10-11,  and  in  having  two  minute  intermediate 
palatal  plicae  instead  of  only  one.  Moreover,  the  lip  is  rather 
broadly  reflexed,  not  merely  **  breoiter  expanmm.** 

The  reddish  specimen  (PI.  XXVII,  figs.  32-34)  is  wider  than 
the  green,  with  the  space  above  the  principal  plica  very  convex 
(fig.  34).  Whorls  9^.  The  aperture  is  less  oblique  than  in  the 
green  specimen,  but  otherwise  similar;  the  oblique  flattening  of 
the  top  of  the  superior  lamella,  and  the  notch  in  the  peristome  to 
the  right  of  it  being  well  marked.  Internally  it  is  similar  to  the 
green  specimen  except  in  the  following  respects:  the  spiral  and 
inferior  lamellse  are  longer,  ascending  almost  past  the  ventral 
position;  and  between  the  upper  and  lower  palatal  pliese  there  is 
one  very  low,  nodule-like  callus  or  intermediate  plica. 

Length  10,  diam.  2.2  mm. 

This  specimen  agrees  with  von  MoUendorflfs  description  in 
having  an  identical  palatal  armature.  In  color  and  general 
appearance  it  is  a  good  deal  like  C  aurantiaca  var.  Erberi  Bttg. 
I  did  not  examine  the  clausilium.  The  rather  peculiar  form  of 
the  superior  lamella,  in  a  front  view,  is  the  same  in  the  two  speci- 
mens; and  when  the  intermediate  palatal  plicae  are  so  reduced  as 
iu  these  shell?,  I  am  disposed  to  beb'eve  that  the  difierences  above 
recorded  are  not  of  specific  value. 

It  is  obvious,  however,  that  more  material  is  needed  to  satisfac- 
torily elucidate  the  characters  of  the  species. 

Group  of  C.  sublunellata. 

This  group  \\as  defined  by  von  MollendorflT  in  1885.  It  is 
characterized  by  the  palatal  armature,  the  species  examined  by 
him  having  **  below  the  principal  plait,  first  an  upper  palatal,  after 
this  a  very  short  second  one,  and  then  a  short,  straight  lunella, 
which  in  some  forms  is  somewhat  obsolete,  but  always  discernible." 

In  my  opinion  the  group  should  be  enlarged  to  include  species 
which  have  below  the  principal  plica  or  plait,  one  upper  palatal 
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plica,  followed  by  a  straight  lunella,  or  a  short,  low  callous  nodule 
representing  the  lunella.  There  is  no  lower  palatal  plica,  nor 
inward  curve  of  the  lower  end  of  the  lunella,  representing  such 
plica. 

Since  the  lunella  is  a  secondary  evolution-product,  formed  by 
the  coalescence  of  primitive  palatal  plicse,  it  is  natural  that  species 
representing  certain  intermediate  stages  should  occur. 

Clausilia  mioropeas  Mlldffl   Pi.  XXVIII,  figs.  41, 42, 43. 

Yon  MollendorfT,  Jonm.  Asiatio  Soo.  Beng.,  LI,  Pt.  2,  No.  1,  p.  12 ; 
LIV,  Pt.  2,  No.  1,  p.  64, 

"^  A  specimen  from  Hungerford's  collection,  doubtless  one  of  the 
original  lot,  was  kindly  lent  me  by  Mr.  E.  R.  Sykes.  On  account 
of  its  relationship  with  the  following  species,  figures  and  descrip- 
tive notes  are  here  given.     It  has  not  before  been  figured. 

llie  pale  bufi*,  slender  shell  is  attenuated  above,  and  consists  of 
nearly  9,  moderately  convex  whorls.  It  is  delicately  costulate- 
striate.  The  aperture  is  piriform-ovate,  with  moderately  reflexed 
lip,  which  is  quite  deeply  emarginate  above.  The  superior  lamella 
is  vertical,  rather  slender  and  high,  marginal,  and  continuous  with 
the  spiral  lamella.  The  inferior  lamella  is  deeply  receding,  not 
visible  from  in  front.  Within  it  ascends  straightly.  The  sub- 
columellar  lamella  is  wholly  immersed.  Within,  the  spiral  and 
inferior  lamellae  are  of  equal  length,  ascending  to  a  point  on  the 
ventral  side  just  above  the  superior  lamella.     The  principal  plica 
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plait."  In  the  specimen  before  me,  the  structure  is  clearly  as 
described  above  and  figured  on  my  plate.  When  low,  ill -developed 
or  *  *  punctiform, ' '  these  palatal  structures  are  doubtless  subject  to  a 
somewhat  wide  range  of  variation,  although  the  difference  between 
a  *'  punctiform  plica  with  the  indication  of  a  lunella,"  and  a 
**  low,  ill-defined  lunella"  occupying  the  same  position,  appears 
greater  in  the  statement  than  the  structure  itself. 

Compared  with  C.  perpallida,  this  species  differs  in  having  the 
principal  plica  longer,  and  the  superior  lamella  a  little  more 
prominent.  The  striation  is  also  a  trifle  coarser,  and  the  form 
more  cylindric,  less  tapering.  These  differences  do  not  seem  to- 
me to  be  of  specific  importance. 

Clausilia  mioropeas  var.  perpaUida  Pilsbry.    PI.  XXVUI,  figs.  50, 51, 52. 
C.perpallida  Pils.,  Nautilus,  XIV,  p.  108  (January,  1901). 

Shell  rimate,  slenderly  fusiform,  finely  and  distinctly  striate, 
pale  corneous.  Apex  obtuse,  the  first  whorl  globose;  spire  some- 
what attenuated  above.  Whorls  9^,  convex,  the  sutures  impressed, 
last  whorl  but  slightly  narrower  than  the  penultimate,  somewhat 
compressed.  Aperture  piriform,  slightly  oblique,  with  rather 
distinct,  slightly  retracted  sinulus.  Peristome  somewhat  thick- 
ened, reflexed,  continuous.  Superior  lamella  vertical,  continuous 
with  the  spiral  lamella,  arising  at  the  edge  of  the  parietal  lip. 
Inferior  lamella  deeply  receding,  visible  only  in  an  oblique  view, 
within  straightened  and  thickened  below.  Both  the  spiral  and  the 
inferior  laniellte  penetrate  inwardly  to  a  fully  ventral  position, 
and  are  of  about  equal  length;  the  former  becoming  very  high 
for  a  short  distance,  just  within  the  position  of  the  palatal  arma- 
ture. Subcolumellar  lamella  is  deeply  immersed  and  either  not 
visible  within  the  aperture,  or  showing  the  end  only  in  an  oblique 
view.  Principal  plica  less  than  a  half-whorl  long,  the  end  visible 
within  the  aperture,  inner  end  extending  a  little  beyond  a  short, 
sliglitly  curved,  or  forwardly  diverging  lateral  upper  palatal  plica; 
below  this,  and  not  connected  with  it  there  is  a  low  callous  pad 
representing  the  lunella;  no  lower  palatal  fold.  Clausilium  long, 
slender  and  parallel -sided,  somewhat  acuminate  toward  the  apex, 
tapering  to  the  filament,  the  sides  and  apex  thin;  in  profile  seen 
to  be  curved,  bow-like. 

Length  11.4,  diam.  2.6  mm. 
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Nishigo,  province  Uzen  (Mr.  Y.  Hirase).  Types  No.  79,725 
Coll.  A.  N.  8.  P.,  from  No.  4606  of  Mr.  Hirase's  collection. 

Distinguished  by  the  pale  color,  subobsolete  lunella,  and  absence 
of  any  lower  palatal  plica.  It  is  closely  related  to  C.  micropeas, 
from  which  the  shorter  principal  plica  separates  it. 

Claiisllia  mioropeas  var.  hokkaidoeniii  Pilsbry.  PI.  XXVUI,  figs.  47,  48, 49. 
0.  hokkaidoensU  Pils.,  Naatilas,  XIV,  p.  108  (Janaarj,  1901). 
Shell  similar  to  var.  perpallida  except  in  the  following  charac- 
ters: it  is  of  a  light  brown  color ;  the  spire  is  a  little  less  attenuated 
above;  the  peristome  and  superior  lamella  are  thinner;  the  spiral 
and  inferior  lamellse  penetrate  somewhat  deeper;  and  the  lunella 
is  more  distinctly  developed,  narrow  and  straight,  extending  down- 
ward to  the  position  of  the  (wanting)  lower  palatal  fold.     Whorls 

Length  11.2,  diam.  2.3  mm. 

Length  10,  diam.  2.2  mm. 

Kayabe,  Ojima,  Hokkaido  Island.  Types  No.  79,321  CoU. 
A.  N.  S.  P.,  from  No.  5466  of  Mr.  Hirase's  collection. 

This  is  the  HemiphcRduaa  referred  to  in  these  Proceedings  for 
1900,  p.  674,  as  occurring  with  C.  monelasmua.  I  at  first  consid- 
ered it  specifically  distinct,  but  am  now  disposed  to  look  upon  it  as 
merely  a  northern  race  of  C.  micropeaa  of  Hondo  Island.  It 
tapers  more  than  C  micropeas  which  has  a  somewhat  cylindric 
contour. 
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view  only,  straightened  inside,  thickened  below.  Suboolumellar 
lamella  immersed,  the  end  visible  in  an  oblique  view,  but  usually  a 
weak  continuation  reaches  to  the  edge  of  the  peristome.  Princi- 
pal plica  a  half -whorl  long,  the  lower  end  visible  within  the  aper- 
ture; extending  inward  beyond  the  lunella.  Upper  palatal  plica 
short,  joined  in  the  middle  to  the  narrow,  well-developed  lunella, 
which  descends  obliquely,  and  curves  backward  below;  the  re- 
curved lower  end  representing  a  lower  palatal  fold.  Clausilium 
<P1.  XXVII,  figs.  19,  20,  21)  narrow,  paraUel -sided,  abruptly 
curved  where  it  passes  into  the  wide  filament,  straightened  toward 
the  rounded,  hardly  angular  apex;  columellar  side  emarginate  at 
the  origin  of  the  filament. 

Length  11.5,  diam.  2.8  mm. 

Kashiraa,  Harima  (Mr.  Y.  Hirase).  Types  No.  79,133  Coll. 
A.  N.  S.  P. 

Allied  to  C  awajiensis  Pils.,  but  that  species  is  far  more  obese, 
with  tapering,  compressed  last  whorl. 
CUttsiUa  perignobilis  n.  sp.    Pi.  XXVI,  flgs.  13, 14, 16. 

Shell  rimate,  fusiform,  attenuated  above,  moderately  swollen 
below,  pale  brown,  densely  and  finely  striate.  Whorls  about  10, 
moderately  convex,  the  early  ones  corneous,  forming  a  slender 
apical  portion,  the  last  whorl  somewhat  compressed  laterally.  Aper- 
ture trapezoidal-piriforra,  slightly  oblique,  the  sinulus  somewhat 
retracted ;  peristome  whitish,  more  or  less  emarginate  above,  very 
narrowly  reflexed.  Superior  lamella  small,  vertical,  reaching  the 
margin,  continuous  with  the  spiral  lamella.  Inferior  lamella  very 
deeply  receding,  hardly  visible  from  the  mouth  except  in  an 
oblique  view.  Suhcolumellar  lamella  emerging,  usually  distinct  to 
the  lip-edge.  Principal  plica  fully  a  half-whorl  long,  visible  in 
the  aperture,  and  extending  inward  beyond  the  upper  palatal 
plica.  Lunella  lateral,  oblique,  shaped  like  the  letter  J,  the  lower 
end  curving  inward,  the  upper  end  joining  the  middle  of  a  rather 
short  upper  palatal  plica,  which  converges  inwardly  toward  the 
principal  plica. 

Length  14.5,  diam.  3  mm.;  longest  axis  of  aperture  3.2  mm. 

Length  12.3,  diam.  2.7  mm. 

Length  12.3,  diam.  3  mm. 

Okinoshima,    Tosa,   Shikoku  Island    (types  No.    80,843  Coll. 
A.  N.  S.  P.,  from  No.  584  of  Mr.  Hirase's  collection). 
:u 
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I  at  first  identified  this  species  with  C,  ignobilis  Sykes,*  described 
from  Kinnayama,  Shikoku  Island,  but  upon  requesting  a  com- 
parison with  the  type  of  that  species,  Mr.  Sykes  noted  several 
important  difierences.  The  first  two  or  three  whorls  in  C.  ignobilis 
are  much  larger,  not  so  slender  and  pointed  as  in  0.  perignobilis ; 
and  the  lunella  is  bow-shaped,  as  in  0.  ahikokueruds,  not  J-shaped. 

In  other  words,  the  lunella  in  ignobilis  and  shikohuensis  unites 
with  the  lower,  outer  end  of  the  upper  palatal  plica,  curving 
gradually  and  imperceptibly  into  it,  the  united  plica  and  lunella 
having  the  shape  of  a  drawn  bow,  while  in  C.  perignobilis  the 
lunella  unites  with  the  middle  of  the  upper  palatal  plica,  like  the 
letter  J. 

In  C.  perignobilis  the  spiral  and  inferior  lamellse  are  both  high 
and  lamellar  within,  of  equal  length,  attaining  barely  a  ventral 
position.  The  inferior  lamella  ascends  rather  straightly,  and  is 
not  spiral,  seen  from  the  back  in  a  broken  specimen,  but  is  rather 
thick.  It  gives  off  a  branch  toward  the  superior  lamella,  on  the 
parietal  wall. 
Clausilia  perignobilis  var.  kooMensis  nov. 

Similar  to  C.  perignobilis  Pils. ,  from  which  it  differs  in  the  more 
robust,  broader  contour,  more  widely  reflexed  peristome  and 
coarser  striation  of  the  latter  part  of  the  last  whorl. 

Length  15.5,  diam.  4  mm. 

Length  13.6,  diam.  3.8  mm. 
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of    C.  japonica^   having  the  usual  fine,  sharp  striation  of   that 
species. 

Section  MEGALOPH^DUSA  Boettger. 
Clausilia  Hiraseftna  Pilsbry.    Pi.  XXVI.  figs.  24, 25, 26. 

Shell  rimate,  strong,  the  last  two  whorls  of  about  equal  diameter, 
and  forming  half  the  shell's  length,  those  above  rapidly  diminish- 
ing, the  lateral  outlines  becoming  somewhat  concave  toward  the 
apex,  the  earlier  three  whorls  being  of  about  equal  diameter;  dark 
reddish  brown,  with  a  pale  band  below  the  suture,  the  earliest 
whorls  white.  Surface  usually  with  a  brilliant  gloss,  sculptured 
with  coarse,  strong,  slightly  utaved  or  uneven  ribs,  which  occa- 
sionally anastomose  or  branch,  and  become  finer  on  the  upper, 
imperceptible  on  the  earliest  whorls.  Whorls  11^  to  12,  but 
several  are  self- amputated  in  old  individuals;  they  are  convex  and 
parted  by  well-impressed  sutures.  The  last  whorl,  viewed  dorsally, 
is  narrower  than  the  swollen  preceding  whorl,  and  is  rather  com- 
pressed, hardly  convex.  Aperture  rhombic-ovate,  vertical;  peris- 
tome continuous,  reflexed,  flesh -tinted,  whitish  at  the  edge.  Supe- 
rior lamella  small,  marginal,  oblique,  continuous  with  the  spiral 
lamella.  Inferior  lamella  low  and  receding,  within  rather 
straightly  ascendiag  and  strongly  thickened  below.  Subcolumellar 
lamella  deeply  immersed,  not  visible  in  a  front  view,  but  its  end 
may  be  seen  by  looking  obliquely  into  the  aperture.  Principal 
plica  short,  its  lower  end  visible  deep  within  the  aperture,  upper 
end  scarcely  extending  inward  beyond  the  palatal  armature. 
Palatal  plicju  or  folds  lying  a  little  dorsal  of  a  lateral  position, 
four  in  number,  equidistant,  all  strongly  developed  though  short; 
the  upper  fold  a  little  longer,  diverging  from  the  principal  plica, 
the  lower  (fourth)  fold  slightly  longer  than  the  two  median,  and  a 
little  arched  upward  in  the  middle.     No  lunella. 

Clausilium  evenly  and  rather  strongly  arcuate,  long  and  rather 
narrow,    parallel-sided.     The  apex  is  slightly  acuminate  on  the 
columellar  side,    being  rounded  and  strongly  thickened;    on  the 
palatal    side   straightened,    a    little    concave    (PI.    XXVI,    figs. 
22,  23). 
Length  27  to  29^,  diam.  6  mm. 
Okinoshima,  province  Tosa  (Y.  Hirase). 
A  fine,  handsome  species,  easily  known  by  its  strong  sculpture. 
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which  fmds  no  parallel  among  known  JmpuieK  Claunliida.    It 
v^  allic'<i  to  C  FuHoni  Sykei*,  described  from  Kiniuijainft,  Shikoka 

Ijilanrl.  a  '?pL'cie»  with  fine  striation. 

FamilT  PUPED-ffi. 
Bifldaria  armigerella  var.  luchnana  nor.    PI.  XXVIII,  fig.  M- 

^lieil  -irnilar  to  B.  annifjereUa  (Reinh.),  but  with  an  infrt- 
pari<;tiil  lamella  developed.     Length  2.25,  diam.  1.2  mm. 

Kmichan,  Okinawa  •  t yi>e3  No.  80,992  ColL  A-  N.  S.  P.,  from 
No.  r,l!i/v  of  Mr.  liirani's  collection),  and  Yayevama  (Xo.  619  of 
Mr.  Ifira.'-c'.s  colhjctioii;. 

'X\\i',  ty}>e  lot  contains  one  sinistral  specimen.  B,  armigerdla 
("Iti.'inliJinlt;  is  (Uiscrihcd  and  figured  as  with  but  two  teeth  on  the 
p;iri(;tal  niiir;.nn,  evidently  the  angular  and  parietal  I^Jnellgp.  It  is 
from  Misaki,  in  the  province  of  Sagami. 

Vertigo  Hirasci  I'ii-'Ty.    !•;.  XXVIII,  fi-  53. 

I'il'.l.ry,  Nautilus  XIV,  p.  128  (March  1,  1901). 

SIkjU  very  minute,  openly  rimate,  ovate,  brown,  glossy,  some- 
what transparent,  faintly  striatulate.  AVhorls  4i,  the  last  a  little 
contracted  and  straightened  near  the  a|)erture.  Aperture  trun- 
rate-ovate;  ])eristome  thin,  hardly  expanded,  the  outer  margin 
straightcme-d  but  not  inilexed  to  form  a  sinulus,  although  it  pro- 
je<;ts  forward  in  a  slight  point  or  angle,  visible  when  viewed  in 
profih;.  Pariotal  wall  bearing  a  rather  strong  lamella  in  the  mid- 
dle; colli mclla  with   a   ?^omewhat  smaller   lamella;    palatal 
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REFERENCE  TO  PLATES  XXV,  XXVI,  XXVH,  XXVIH. 

Plate  XXV,  Figs.  1,  2,  S.-^ClauHlia  {Euphmdusa)  Tryoni,  Haohijo 
Island. 

Fig.  4. — Clausilia  (Euphcedusa)  ffungerfordiana.    Nam.  Yamato. 

Fig.  b.— Clausilia  (Euphaduna)  manelasmus,    Kayabe,  Ojima. 

Fi(^.  6,  7,  8. — Clatuilia  {Buphmdusa)  euholostoma,    Miknriya,  Surnga. 

Figs.  0,  10. — Clausilia  {Reinia)  vo/riegata  var.  nesiotiea,  Haohyo 
Island. 

Pigs.  11,  12. — Clausilia  (Reinia)  variegaia  A.  Ad.    Takaaaki,  Kozoke. 

Plate  XXVI,  Figs.  13,  14,  15. — Clausilia  {HemiphfBdusa)  perignobilis, 
Okinoshima,  Tosa. 

Figs.  16,  17,  18,-- Clausilia  (ffemiphadusa)  harimensis,  Kaahima, 
Harima. 

Fig!9.  19,  20,  21. — Clausilia  {Hemiphadusa)  harimensis,  Claasilinm. 
Fig.  19,  profile  view  from  colamellar  tide ;  fig.  20,  yiew  of  interior  face, 
tilted  to  show  shape  of  the  apex ;  fig.  21,  the  same,  showing  posterior 
emargination,  the  apical  end  foreshortened. 

Figs.  22,  23. — Clausilia  (Ifegalophadusa)  Hiraseana,  Clansilinm. 
Fig.  22.  showing  shape  of  apex ;  fig.  23,  shape  of  posterior  end,  the  apical 
end  foreshortened. 

Fig:^.  24,  25,  26.— Clausilia  (MegalophcBdusa)  Hiraseana,  Fig.  26,  nat- 
ural size. 

Plate  XXVII,  Pigs.  27,  28,  29,  30,  Zi.— Clausilia  {Hemiphadusa) 
gracilispira,  green  specimen.  Fig.  30,  showing  form  of  the  apex  of  the 
clausilium ;  fi^.  31,  the  posterior  emargination. 

Figs.  32,  33,  34. — Clausilia  {Hemiphadusa)  graeHispira,  reddish  speci- 
men. 

Fig.  35. — Clausilia  {TyrannophcBdusa)  mikado. 

Figs.  36,  37. — Clausilia  i  TyrannophcBdusa)  iotaptyx  var.  cla^a. 

Fig.  38. — Clmmlia  (TyrannophcBdusa)  iotaptyx. 

Figs.  39,  AO.— Clausilia  (^Zaptyz)  hachijoensis. 

Plate  XXVIII,  Figs.  41,  42,  AZ.— Clausilia  (IlemiphcBdusa)  mieropeas. 
Figs.   44,   45,   46. —  Clauailia    (Ilemiphaidusa)  mieropeas^    Clausilinm. 

Fig.  44  showing  shape  of  apex ;  fig.  45,  profile  from  columellar  side ;  fig. 

46,  shape  of  posterior  end,  the  distal  end  foreshortened. 
Fig^.  47,  48,  49. — Clausilia  (Ilcmip/ioidusa)  mieropeas  ybx.  hokkaidoensis, 
Fi^s.  50,  51,  53. — Clausilia  (Ilemiphcedusa)  mieropeas  var.  perpallida. 
Fig.  53. —  Vertigo  Ilirasei, 
Fig.  54. — Bifidaria  armiyerella  var.  luehuana. 
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BIOGRAPHICAL   VOTICE  OF  BOBEBT  HEVBT  LAMBOBN. 


BY  CARRIE   B.    AARON. 


At  Hornblue  Hill,  Chester  county,  Pa.,  not  far  from  the  his- 
toric Kennett,  whose  beauties  have  been  the  theme  of  Bayard 
Taylor's  pen,  Robert  Henry  Lambom  was  bom,  October  29,  1835. 

His  boyhood  was  spent  in  the  home  of  his  fathers,  and  he  was 
thus  surrounded  by  the  advantages  of  inherited  prosperity.  His 
father  was  a  member  of  the  Society  of  Friends,  and  was  an  intel- 
ligent man  of  refined  tastes,  a  close  observer,  a  bright  conversa- 
tionalist and  a  wide  reader.  The  son  inherited  his  prepossessing 
appearance,  courteous  manner,  dignified  bearing  and  agreeable 
disposition. 

Young  Lambom' s  education  was  given  a  scientific  tum  by  the 
influence  and  patronage  of  his  uncle,  Jacob  Pierce,  who  served  as 
Librarian  of  the  Academy  of  Natural  Sciences  of  Philadelphia  from 
December,  1817,  to  December,  1826,  and  who,  in  the  early  days 
of  the  institution,  had,  at  one  time,  all  its  collections  stored  in 
one  of  his  spare  back  rooms.  No  doubt  the  youth  received  his 
first  inspiration  for  ''  collecting  "  while  in  such  environment. 
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^Cavalry  at  the  Battle  of  Antietam,  under  Captain  Palmer.  He 
became  captain  on  the  staff  of  G^n.  John  F.  Reynolds  in  1862. 

After  the  war  he  was  twice  elected  City  Surveyor  of  Trenton, 
N.  J.  He  was  engineer  in  charge  of  fuel  and  iron  rails  on  the 
Pennsylvania  Railroad  when  coal  was  displacing  wood  as  fuel  for 
engines,  and  steel  was  finally  supplanting  iron.  He  was  Secretary 
of  the  American  Iron  and  Steel  Association  at  the  period  of  its 
development  into  an  institution  of  national  importance,  and  when 
the  publication  of  iron  and  steel  statistics  became  a  necessity.  He 
was  Secretary,  Treasurer  and  Director  of  the  first  railroad  to  con- 
nect the  Mississippi  river  and  Lake  Superior,  and  founder,  Treas- 
urer and  Director  of  the  Western  Land  Association,  which  began 
the  building  up  of  Duluth  when  the  town  consisted  of  but  seven 
houses.  He  was  made  President  and  Director  of  the  National 
Land  Improvement  Company.  He  participated  in  founding  the 
towns  of  Colorado  Springs  and  Manitou,  and  in  colonizing  the 
country  at  the  base  of  Pike's  Peak. 

Early  in  his  career,  while  residing  in  Pittsburg,  where  he  was 
appointed  the  first  chemical  expert  for  the  Pennsylvania  Railroad, 
Dr.  Lamborn  became  acquainted  with  Mr.  Andrew  Carnegie  and 
•others  who  have  done  so  much  for  the  development  of  the  indus- 
trial resources  of  western  Pennsylvania,  with  whom  he  maintained 
a  life-long  friendship.  Mr.  Carnegie  writes  of  him:  **  As  a 
youug  man  he  was  thoroughly  practical,  quiet,  reserved,  dignified, 

emiDcntly  scientific He  wore  kid  gloves,  which  were  then 

rare  in  western  Pennsylvania;  this  fact  rendered  him  somewhat 
an  object  of  suspicion  at  first,  something  rather  efieminate ;  one 
had  only  to  know  him  to  see  how  he  survived  his  kid  gloves.  Year 
after  year  he  gained  more  and  more  the  respect  and  confidence  of 
all  of  us,  and  finally  became  a  friend  and  one  of  the  circle  whose 
loss  was  deeply  deplored.*' 

Dr.  Lamborn,  as  General  Manager  of  various  Western  rail- 
ways, introduced  the  first  coke  blast  furnaces  and  the  first  Besse- 
mer ?teel  ingot  and  rail  works  west  of  the  Missouri  river. 

While  engaged  in  extensive  railroad  and  mining  interests,  he 
lost  no  opportunity  of  studying  the  clift"  dwellers  and  other  primi- 
tive inhabitants,  making  at  the  same  time  collections  of  pottery 
and  ethnological  objects  which  he  presented  to  various  institutions. 

While  in  Mexico  he  devoted  much  attention  to  the  art  of  that 
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country,  subsequently  publishing  his  observations  in  1891  under 
the  title,  Mexican  Paintings  and  Painters,  Bouton,  N.  Y.  The 
Lambom  Collection  in  Memorial  HaU,  Philadelphia,  contains  the 
material  secured  in  Mexico,  as  well  as  many  specimens  gathered 
in  Europe  to  illustrate  the  history  of  civilization  in  the  Italian 
Peninsula,  beginning  with  relics  from  the  prehistoric  Terra  Mane 
period  and  from  the  almost  prehistoric  Etruscan  times. 

While  engaged  in  building  the  Lake  Superior  Railroad,  Dr. 
Lambom  suffered  so  from  the  attacks  of  countless  mosquitos,  that 
he  became  interested  in  extermination  of  the  insect,  and  later 
offered  prizes  for  the  three  best  essays  on  the  subject.  These  were 
published  under  the  title  Dragonflies  vs.  Mosquitos :  The  Lambom 
Prize  Essays,  D.  Appleton,  New  York,  1890. 

As  a  beekeeper  Dr.  Lambom  will  long  be  remembered  by  many 
friends  who  had  received  from  him  colonies  of  Italian  bees.  Ho 
enjoyed  the  careful  study  of  the  social  organization  of  a  hive, 
his  special  interest  being  the  development  of  a  stingless  bee.  While 
intent  upon  these  investigations  his  identity  as  a  railroad  magnate 
would  be  quite  lost  under  his  bee  hat  and  veil. 

While  the  name  of  Robert  H.  Lambom  will  not  be  found 
recorded  among  those  of  the  great  scientists  of  the  world,  his 
environments,  the  natural  bent  of  his  mind,  his  broad  views  of 
life,  together  with  an  executive  and  business  ability  far  beyond  the 
average,  constituted  a  unique  personality.  His  interests  in  mining, 
and  metals  and  the  demands  of   business  made  him  a  constant 
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aim  of  improving  their  social  conditions.  He  was  opposed  to 
indiscriminate  charity,  regarding  it  as  one  of  the  causes  of 
pauperism  and  the  natural  demoralization  which  is  the  usual 
result  of  receiving  something  for  nothing. 

That  Dr.  Lamborn  recognized  the  institutions  which  foster  the 
various  branches  of  science  as  fitting  beneficiaries  of  his  wealth  was 
evidenced  by  the  placing  of  his  collections  of  archseological  books, 
ethnological  objects,  Etruscan  relics,  Mexican  pottery,  etc.,  where, 
free  to  the  public,  they  may  be  used  for  reference  and  instruction 
as  additions  to  the  educational  resources  of  the  several  repositories. 
He  advocated  the  opening  of  all  museums,  parks,  art  galleries 
and  places  of  healthful  recreation  to  the  public  on  Sunday,  that 
all  might  be  brought  in  contact  with  the  beautiful  in  nature  and 
with  man's  best  handiwork.  He  placed  none  of  his  collections  in 
any  museum  which  exacted  an  admission  fee. 

Although  Dr.  Lamborn  was  a  man  of  large  means,  he  fre- 
quently suggested  money-making  schemes  to  young  people  whom 
he  wished  to  employ,  by  offering  work  on  a  profit-sharing  basis, 
his  object  being  to  engage  the  earnest  attention  of  students  and 
to  develop  a  love  of  research,  ends  more  likely  to  be  secured  by 
copartnership  than  by  patronage.  As  an  incentive  to  study,  he 
frequently  offered  prizes  of  money  for  the  investigation  of  vari- 
ous scientific  questions,  his  interest  being  especially  in  the  direction 
of  the  cultivation  of  bees  and  flowers. 

Shortly  before  his  death  Dr.  Lamborn  placed  a  sum  of  money 
with  the  President  of  Bwarthmore  College  to  be  paid  in  prizes  for 
the  two  clearest  and  most  useful  essays  upon  the  theme,  **  What 
important  inventions,  discoveries,  observations,  ideas  or  acts  tend- 
ing to  advance  civilization  have  been  contributed  by  members  of 
the  Society  of  Friends,  or  by  persons  descended  from  members  of 
that  Society,  or  by  {persons  guided  or  employed  by  such  members, 
with  an  estimate  of  the  number  of  members  composing  the  Society 
each  twenty  years  since  its  foundation."  Some  essays  were 
written  in  response  but  have  not  been  published. 

During  the  greater  part  of  his  active  life  Dr.  Lamborn  was 
conscious  of  the  existence  of  organic  cardiac  weakness,  which,  it 
is  believed,  deterred  him  from  marrying,  and  resulted  in  his  sud- 
den death  in  New  York,  after  a  slight,  apparently  trivial,  indispo- 
sition, January  14,  1895. 
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Dr.  Lamborn'a  suoecsa  in  life  wai  due  to  his  peziistenl  eSortiti 
master  difficultied,  the  poBsesdon  of  the  loftiest  aimA  and  in  tatii* 
cible  purpose  of  acting  for  the  right* 

AJl  knowledge  ivhich  he  ae^j^uired  hj  personal  raMordi  Hf  tbi^i^ 
his  patronage  of  atudents  he  cheerfully  gave  to  the  world*  SacKt 
has  been  eartched  by  bis  benefactionE  to  the  several  Inilitationii 
which  his  library  and  collections  have  been  placed. 

Hia  special  interest  In  the  Academy  of  Natural  Sdmsm  4 
Philadelphia,  his  devotion  to  iu  objects  and  hia  apptoval  «f  ii 
administration  have  been  most  practically  indicated  by  ibe  m 
of  his  last  will  which  left  to  the  Society  withcmt  cxmdttioai  im\ 
entire  estate  for  the  ndvaccement  of  its  work  in  biology  m 
anthropology.  Although,  because  of  a  legal  technicality — m%m 
tion  of  domicile  and  a  provision  of  New  York  law  whiefa  MORilD 
have  been  fratned  solely  for  the  benefit  of  lawyers — his  kNBif^ 
lent  inteotioo  has  not  been  entirely  fulfilled^  the  piirtton  nf  \k 
estate  of  which  the  Academy  has  become  poseeesed  by  oa  Bgm- 
inont  with  the  heira-at<law,  forms  a  moat  important  additMA  toii 
resources  and  wtll  enable  the  Society  to  clFcct  sucli  dcTekpOMBl  ii 
the  departments  iudieated  as  will  constitute  a  lasting  mtmoBtH 
its  generous  benefnctor^  who,  by  the  magnitude  of  hb  pft,  liaaifc 
first  among  the  many  earnest  men  devoted  to  the  advaiioeiBeiil  #( 
knowledge  who  have  substantially  manifested  their  latomt  taili 
well-being* 

JOss  Anna  Wharton,  in  the  following  ode,  han  briely  pwi 
e repression  to  the  feelings  of  many  who  hold  Dr.  lAiiibom  is 
grateful  and  appreciative  memory : 

Esteem  ti€  won  from  many  lojal  frieDds, 
To  whom  hU  well  stored  mind  aud  Uuwor  keen, 
Hiii  g«nerou8  hfftft,  where  kindly  tialta  oonireu«, 

Hod  drawn  tiim  bj  that  bond  vrhicti  uotbing  reaclii. 

And  DOW  where  bi^  remembered  imagtt  blends 
With  thronging  shadows  of  the  w^rld  ausevti, 
That  honored  fi|(ure  of  the  stately  m lea 

Is  crowned  with  light  whioh  grateful  memory  leads, 

Hin  life  flo  fnll  of  thought  and  eiTort  bij|h« 
Brongbt  that  succeia  which  i^i  to  sloth  aaknowDt 

Bat  m  he  bad  not  formed  that  dearer  tie 

Whieb  makes  a  borne  aod  kindred  of  oae^a  owiit 

There  at  the  lost  no  belptag  b^ud  w^h  ntgb, 
No  love  to  soothe  him^  and  be  died  alone. 
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August  6. 
Mr.  Benjamin  Smith  Lyman  in  the  Cludr. 

Seven  persons  present. 

A  paper  entitled  "Notices  of  New  Land  Snuls  from  the 
Japanese  Empire/*  by  Henry  A.  Pilsbry«  was  presented  for  pub- 
lication. 

The  death  of  D.  Calvin  Mensch,  M.D.,  PLD.,  a  member, 
July  30,  and  of  Charles  Mohr,  a  correspondent!  July  17,  1901, 
were  announced. 


August  20. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Seven  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 

**  A  New  Species  of  Coluber  from  Western  Texas,"  by  Arthur 
Erwin  Brown. 

**  Peculiarities  of  the  Terrestrial  Larva  of  the  Urodelous  Batra- 
chian  Plethodon  ciuereus,*'  by  Thomas  H.  Montgomery,  Jr. 

The  death  of  Louis  Schneider,  a  member,  August  14,  1901,  was 
announced. 


August  27. 
Mr.  Benjamin  Smith  Lyman  in  the  Chair. 
Seven  persons  present. 

Thomas  Lauder  Bruntou,  of  London,  was  elected  a  correspondent. 
The  following  were  ordered  to  be  printed  : 
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A  KEW  SPECIES  OF  COLUBER  FROM  WESTERN  TEXAS. 


BY   ARTHUR   ERWIN   BROWN. 


On  June  18  a  large  and  handsome  Coluber  was  received  at  the 
Zoological  Gardens  from  Mr.  E.  Meyenberg,  a  resident  collector 
of  the  Society  at  Pecos,  Texas,  which  both  in  color  and  scutellation 
differs  greatly  from  any  species  of  the  genus  previously  collected  in 
the  United  States. 

The  locality  of  its  capture  was  given  by  Mr.  Meyenberg  as  the 
Davis  Mountains,  fifty  miles  southwest  of  Pecos,  near  the  head  of 
Toyah  creek. 

As  it  seemed  unlikely  that  so  large  and  striking  a  snake  could 
have  hitherto  escaped  notice  in  a  region  comparatively  well  known 
to  collectors,  description  of  the  species  was  withheld  and  a  liberal 
reward  was  ofiered  for  additional  specimens,  the  fortunate  result  of 
which  has  been  the  receipt  on  August  13  of  two  younger,  living 
snakes  from  the  same  locality,  presenting  similar  characters,  and 
a  fourth  specimen  on  August  16. 

All  doubt  as  to  the  fixed  characters  and  the  place  of  origin  of 
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In  the  type  specimen,  which  is  adult,  the  head  is  broad,  flat  on 
top  and  distinct  from  the  neck,  which  is  rather  slender;  the  body 
is  stout  and  the  tail  a  little  less  than  one-eighth  of  the  total 
length. 

Rostral  nearly  twice  as  broad  as  high,  barely  visible  from  above, 
luternasals  narrow  in  front,  half  the  length  of  prefrontals.  One 
pair  of  prefrontals.  Frontal  rather  broad  behind,  one-third  longer 
than  its  greatest  breadth,  the  anterior  corners  cut  off  to  form  an 
oblique  suture  with  the  preocular.  Suture  between  the  parietals 
equals  the  length  of  the  frontal,  or  the  distance  between  the  frontal 
and  rostral.  Two  large  nasals,  the  nostril  between  them,  situated 
high  up  and  directed  rather  upward.  Loreal  longer  than  high, 
its  upper  border  sloping  downward  and  backward.  One  large 
preocular,  reaching  the  frontal.  In  each  of  the  specimens  a  row 
of  two  or  three  small  accessory  plates  more  or  less  completely  sepa- 
rates the  eye,  the  preocular  and  the  hinder  end  of  the  loreal  from 
tne  labials,  but  they  present  variations  in  detail.  The  type  has 
9  upper  labials  on  one  side,  and  there  are  three  accessory  plates,  the 
first  lying  on  the  3d  and  4th,  the  second  on  the  4th  and  5th,  and 
the  third  on  the  5th  labial;  qu  the  other  side  there  are  11  labials, 
the  first  accessory  lying  on  the  4th  and  5th,  the  second  on  the  5th 
and  6th,  and  the  third  on  the  6th,  the  labials  being  wholly  ex- 
cluded from  the  orbit  on  botli  sides.  The  largest  of  the  smaller 
specimens  hiis  10  labials  on  each  side,  and  the  accessory  plates  are 
as  iu  the  type.  In  the  third  specimen  there  are  11  labials  on  each 
side,  OQ  oue  of  which  only  the  two  anterior  accessory  plates  are 
present,  and  the  sixth  labial  enters  the  orbit  behind  them;  on  the 
other  side,  the  6th  labial  also  reaches  the  eye,  and  all  three 
accessory  plates  are  present,  but  the  two  hinder  are  small  and  are 
pushed  forward.  In  the  smallest  specimen  the  labials  on  one  side 
are  10,  the  first  and  second  accessory  plates  only  are  present, 
permitting  the  fifth  labial  to  enter  the  eye;  on  the  other  side,  the 
labials  are  11,  and  the  three  plates  completely  shut  out  the 
labials,  as  in  the  type  and  the  second  specimen.  Three  postocu- 
lars,  the  inferior  extending  forward  under  the  eye.  The  temporals 
are  small  and  irregular,  from  3  to  5  in  the  first  row.  Lower 
labials  14,  the  hindwr  ones  small  and  scale-like.  Five  lower 
labials  in  contact  with  the  anterior  chin  shields;  the  hinder  pair 
shorter  and  widely  separated. 
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Scales  in  33  rows,  with  two  pits;  the  outer  row  very  slightly 
enlarged;  27  to  29  rows  faintly  keeled. 

Ventrals  270;  anal  divided;  subcaudals  70  pairs. 

Total  length  1.590  mm.  (tail  190). 

Color  bright  yellowish  bufi,  with  an  orange  tinge  anteriorly; 
head  more  ashy,  without  markings  on  top  or  sides.  Two  very  dis- 
tinct black  stripes,  two  or  three  scales  wide,  separated  by  three  and 
two  half  rows,  begin  on  the  neck  and  run  back  to  the  tail,  becom- 
ing blackish  brown  posteriorly.  At  intervals  of  about  eight  scales 
they  are  connected  by  narrow  crossbars  of  the  same  color,  th& 
first  of  which  is  about  three  inches  behind  the  head.  The  stripes 
are  at  first  jet  black,  but  after  a  short  distance  the  portion  mid- 
way between  the  crossbars  fades  to  maroon,  leaving  the  black 
sections  outlined  as  a  series  of  H-shaped  dorsal  blotches,  the  cen- 
tres of  both  the  crossbars  and  the  lateral  arms  being  paler.  There 
are  24  of  these  spots  on  the  body  and  8  on  the  tail,  where  they 
lose  much  of  their  characteristic  shape.  On  each  side  is  a  row  of 
ill -defined,  cloudy  spots,  rather  higher  than  long,  extending  to  the 
ends  of  the  ventrals;  they  mostly  alternate  with  the  dorsal  spots, 
but  an  occasional  one  is  opposite.  Traces  of  a  short,  broken  black 
line  on  the  sides  of  the  neck  suggest  a  second  stripe  parallel  ta 
that  on  the  back.  Belly  white  with  a  faint  yellowish  tinge, 
unmarked,  except  for  a  dusky  shade  on  the  suture  between  the 
subcaudals,  and  a  cloudy  spot  on  the  hinder  margin  of  each  scutum 
on  the  anterior  half  of  the  tail.     Chin  and  throat  pure  white. 
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and  lateral  angles  of  the  frontal  plate.     There  is  the  same  number 
of  dorsal  spots  as  in  the  type. 

The  fourth  example  is  472  mm.  long  (tail  67);  scales  in  31 
rows,  of  which  15  are  keeled;  ventrals  about  240;  subcaudals 
about  63.  The  color  is  very  similar  to  the  type,  but  less  intense, 
and  there  are  but  20  dorsal  spots  on  the  body,  with  8  on  the  tail. 

In  all  the  young  individuals  the  light  portion  of  the  dorsal 
stripes,  continuing  the  lateral  arms  of  the  H-shaped  spots,  is  less 
distinct  than  in  the  adult,  and  the  whole  under  surface  is  pearly 
white,  with  indications  of  the  cloudy  markings  under  the  tail ;  the 
carination  of  the  dorsal  scales  is  so  indistinct  that  it  is  hard  to 
determine  its  exact  extent. 

The  bright  colors  and  the  strong  contrasts  shown  in  life  by  the 
adults,  render  this  one  of  the  most  beautiful  of  North  American 
snakes.  The  pattern  on  the  dorsal  region  is  simply  the  extreme 
development  of  the  tendency  toward  longitudinal  extension  of  the 
comers  of  the  spots,  which  is  shown  at  times  in  some  other  species, 
such  as  (7.  obdole^  eonfinis,  which  occasionally  exhibits  even  the 
neck-bands.  It  is  also  suggested  on  the  forepart  of  the  body  in 
C.  lineaticollU  Cope,  but  from  these  it  differs  widely  in  scutella- 
tion,  and  its  real  relations  are  with  the  section  of  Coluber  repre- 
sented by  the  Mexican  C  triaapia  and  C.  muta&tVts,  which  tend  in 
the  direction  of  the  nearly  related  genus  Pityophis  through  P. 
vertebral  is,  from  which,  however,  it  is  abundantly  distinguished  by 
the  generic  characters  and  by  the  curious  fact  that  the  color  shading 
is  completely  reversed,  the  spots  in  C.  subocularis  being  black 
anteriorly  and  fading  toward  the  tail,  while  in  all  species  of 
Pityophis  the  exact  opposite  occurs. 
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H0TICE8  OF  KEW  LAKD  8HAIL8  FBOM  THE  JAPANESE  EMPIBE. 
BY   HENRY   A.    PILSBRY. 

Continuing  his  zoological  researches  in  the  islands  south  of 
Kiusiu,  Mr.  Hirase  has  had  the  two  principal  islands  of  the 
"  Northeastern  group  "  of  the  Loo  Choo  chain  explored  for  land 
snails.  These  islands,  Tane-ga-shima  and  Yaku-no-shima  (Yaku- 
shima),  belong  politically  to  the  Province  of  Osumi,  and  hence  in 
Japan  are  not  ordinarily  included  in  the  Loo  Choo  Islands.  I 
shall  discuss  their  faunal  relations  more  fully  at  another  time,  but 
it  may  be  said  here  that  while  there  is  one  species  of  land  snail, 
Trochamorpha  Oouldiana  PiLs.,  identical  with  a  species  of  Oshima, 
the  rest  of  the  fauna,  though  composed  almost  wholly  of  endemic 
species,  is  more  nearly  related  to  that  of  Kiusiu  than  to  the  Loo 
Choo  fauna  proper. 


OYOLOPHORIDiB. 
Spiropoma  Nakadai  n.  sp. 
Shell  discoidal,   with  very  wide,   bowl-i 


umbilicus,   and 
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Pupinella  nifa  var.  tanegaihixnaB  nov. 

Smaller  than  P.  rufa  from  Hondo,  Awaji  or  Kiusiu,  or  the 
Taushima  or  Iki  forms;  whorls  6;  peristome  very  heavy.  Alt. 
9.5,  diam.  above  aperture  4.3  mm.;  alt.  8.3,  diam.  4  mm. 

PupineUa  Fnnatoi  n.  sp. 

This  species  differs  from  P.  rufa  in  being  much  smaller,  with  only 
5^  whorls,  the  spire  more  abruptly  tapering  above;  more  solid; 
darker  colored.  The  aperture  is  vertical,  the  lower  margin  not  in 
the  least  carried  forward  as  it  is  in  P.  rufa.  The  whole  peristome 
is  exceedingly  thick  and  strong,  with  an  inner  elevated  rim  about 
the  orifice.  The  posterior  orifice  is  not  channel -like;  and  the 
columellar  orifice  is  a  small  slit,  which  does  not  deeply  penetrate 
the  lip,  as  it  does  in  P.  rufa.  A  glossy  callus  spreads  mtlch  fur- 
ther up  on  the  ventral  face  of  the  whorl  than  in  P,  rufa^  Length 
7^,  diam.  above  aperture  3 J  mm. 

Tane-ga-shima  (Mr.  Y.  Hirase,  No.  665a). 

It  seems  curious  that  there  should  be  a  slightly  differentiated 
race  of  the  widespread  P.  rufa,  and  a  well-characterized  speciea 
of  the  same  genus,  on  so  small  an  island  as  Tane-ga-shima.  This 
species  is  named  for  Mr.  Funato,  one  of  the  efficient  assistants  who 
have  enabled  Mr.  Hirase  to  make  such  notable  additions  to  our 
knowledge  of  Japanese  raollusks. 

Diplommatina  tane^aahimse  n.  sp. 

Shell  small,  obese,  pupiform,  light  red,  composed  of  5J  convex 
whorls,  the  penultimate  whorl  widest,  those  above  tapering  regu- 
larly; last  whorl  much  contracted.  Sculpture  of  widely  spaced, 
delicate  riblets  on  the  spire,  the  last  two  whorls  with  very  much 
liner,  far  closer  rib-stria).  Aperture  circular,  the  peristome  ex-  • 
panded,  thickened  within,  slightly  duplicate.  Columellar  tooth 
strong  and  acute;  palatal  plica  short,  distinct,  situated  above  the 
columella.     Ijength  2.6,  diam.  1.6  mm. 

Tane-ga-shima  (Mr.  Y.  Hirase,  No.  668). 

Somewhat  allied  to  Z>.  saginata,  of  Oshima. 

HEIilOINIDiB. 
Helioina  yaeyamensis  n.  sp. 

Shell  very  small  for  the   genus,    thin,    rather  pale  red,   dull, 
faintly  marked    with  growth-lines,   and   a  few    spiral    striae  are 
usually  develo|)ed ;    shaped  like  H,  verecunda.     Whorls  4^,   con- 
32 
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vex,  the  last  rounded  at  the  periphery,  a  little  compressed  above 
and  below.  Aperture  oblique,  semicircular,  the  outer  lip  simple, 
unexpanded,  not  thickened.  Umbilical  callus  whitish,  rather  large 
and  densely  pitted.     Alt.  2.2,  diam.  3.3  mm. 

Yaeyama,  in  the  southwestern  group  of  the  Loo  Choo  Islands 
(Mr.  Y.  Hirase,  No.  624).     Types  No.  80,967  CoU.  A.  N.  S.  P. 

About  half  the  dimensions  of  H.  verecunda  of  Okinawa,  but 
with  the  same  number  of  whorls,  and  a  simple,  unexpanded  lip. 
I  at  first  supposed  the  specimens  were  young,  but  the  receipt  of  & 
second  lot  from  Mr.  Hirase,  agreeing  in  size  and  other  characters 
with  the  first,  indicates  that  they  are  full  grown. 

ZONITIDiB. 
Miorooystiiia  Hiraseana  n-  sp. 

Shell  trochiform,  with  minute,  nearly  covered  perforation;: 
brown,  glossy  and  smooth,  slightly  transparent.  The  periphery 
has  a  narrow,  acute,  projecting  keel,  visible  in  the  sutiure  above. 
Spire  conic,  the  apex  obtuse.  Whorls  5^,  quite  convex ;  base  con- 
vex, narrowly  impressed  in  the  centre.  Aperture  shaped  like  a 
crescent  with  truncate  ends,  slightly  oblique;  peristome  simple  and 
acute,  the  columellar  margin  reflexed  at  the  perforation,  thickened 
within  with  a  white  callus,  sometimes  sinuous.  Alt.  3,  diam. 
3.5  mm. 

Tane-ga  shima  (Mr.  Y.  Hirase,  No.  667). 

This  species  resembles  M,  cercUodea  (Gude)  in  general  features, 
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Maeroehlamys  DoenUxi  (Reinh. ) ;  but  the  species  from  Tane-ga- 
shima  has  a  narrower  umbilical  perforation,  and  the  spire  is  more 
developed,  with  an  additional  whorl. 

OIj  AUSTT  iTTDiB. 
Clauiilia  osoariana  n.  sp. 

Shell  fusiform,  rather  slender,  not  subject  to  truncation,  brown, 
finely  striate,  the  last  whorl  more  coarsely  so.  Whorls  10^  to  11^, 
the  upper  part  of  the  spire  decidedly  attenuated.  Aperture  piri- 
form, the  peristome  thickened  and  reflexed,  with  several  more  or 
less  distinct  folds  on  its  face,  adjacent  to  the  subcolumellar  lamella. 
Superior  lamella  rather  smaU,  oblique,  not  connected  with  the 
spiral  lamella.  Inferior  lamella  deeply  receding,  straightened  and 
subvertically  asoendiog  within.  Subcolumellar  lamella  emerging. 
Principal  plica  long.  Lunella  curved  inward  above,  straightened 
and  connected  with  a  short  palatal  plica  below,  being  thus  shaped 
like  an  inverted  letter  J.     Length  12-14.5,  diam.  2.8-3.3  mm. 

Fukuregi,  Province  of  Higo,  Kiusiu  (Mr.  Y.  Hirase,  No.  674). 

This  Hemiphasdusa  belongs  to  the  group  of  C,  plicilabria  A. 
Ad.  {hilabraia  Smith),  but  this  is  a  much  smaller  species  and 
differs  in  various  structural  characters.  It  is  named  in  honor 
of  Dr.  Oscar  Boettger,  the  acute  and  lucid  master  in  the  study  of 
Clausiliidcz, 

Clamilia  higoeniii  n.  sp. 

Shell  fusiform,  very  much  attenuated  above,  brown,  finely 
striate,  the  last  whorl  tapering.  Whorls  10,  the  last  more  coarsely 
striate  dorsally,  having  a  low,  inconspicuous  wave  or  prominence 
behind  the  outer  lip.  Aperture  piriform,  the  peristome  slightly 
reflexed,  somewhat  thickened.  Superior  lamella  rather  small, 
oblique,  marginal,  continuous  with  the  spiral  lamella.  Inferior 
lamella  deeply  receding,  rather  straightly  ascending  inside.  Sub- 
columellar lamella  immersed,  or  nearly  emerging.  Principal  plica 
extending  beyond  the  lateral  lunella.  Lunella  strongly  curved 
inward  below,  straightened  above,  where  it  joins  the  middle  of  a 
short,  oblique  upper  palatal  plica.  Length  14-15,  diam.  3.7- 
3.8  ram. 

Midumate,  Province  of  Higo,  Kiusiu  (Mr.  Y.  Hirase,  No. 
677). 

A  species  of  the  Hemiphsedusan  group  of  C  awajiensU,  perig^ 
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TiobiliSf  etc.,  more  attenuated  above  than  any  of  the  known  species 
except  C  awajiensiSy  which  is  a  more  obese  form  with  narrow  lip 
and  emerging  subcolumellar  lamella. 

Clamilia  isohna  n.  sp. 

A  slender  and  elongate  member  of  the  group  of  C  atoajiensia, 
the  length  five  times  the  greatest  diameter;  rather  thin,  brown, 
with  about  11^  whorls;  finely  striate.  Aperture  small,  the  peri- 
stome reflexed,  rather  narrow.  Superior  lamella  compressed, 
oblique,  continuous  with  the  spiral  lamella.  Inferior  lamella  very 
deeply  receding.  Subcolumellar  lamella  deeply  immersed.  Lu- 
nella  curved  inward  below,  straightened  above,  and  connected  with 
a  short,  oblique  upper  palatal  plica,  being  shaped  like  the  letter 
J.     Length  16.5,  diam.  3  to  3.3  mm. 

Kochi,  Tosa  (Mr.  Y.  Hirase,  No.  657a). 

More  slender  than  any  other  known  species  of  the  group  of  (7. 
awajienais. 

Clamilia  isolma  var.  neptii  nov. 

Paler,  nearly  corneous  or  whitish;  less  slender,  the  last  whorl 
more  coarsely  striate;  peristome  broader;  sinulus  more  retracted. 
Whorls  11.     Length  15.5  to  16.5,  diam.  3.5  mm. 

Occurred  with  the  preceding. 

Clamilia  tanegashimaB  n.  sp. 


1901.]  NATURAL  SCIENCES   OP  PHILADELPHIA.  501 

Clansilia  ptyohooyma  n.  sp. 

Obesely  fusiform,  nearly  smooth  except  the  last  whorl,  which 
has  a  wave-like  ridge  and  several  strong  wrinkles  behind  the  lip. 
Whorls  about  8i.  Aperture  squarish-ovate,  the  peristome  thick, 
narrowly  reflexed.  Superior  lamella  small  and  obtuse.  Inferior 
lamella  very  deeply  receding.  Subcolumellar  lamella  immersed. 
Lunella  very  low,  narrow,  straight  above,  curved  inward  and 
meeting  the  outer  end  of  a  short  lower  palatal  plica  below. 
Length  11,  diam.  3  mm. 

Tane-ga-shima  (Mr.  Y.  Hirase,  No.  664o). 

Clansilia  ptyohooyma  var.  yakuihimsB  nov. 

Wrinkles  on  the  latter  part  of  the  last  whorl  more  numerous 
and  less  prominent ;  superior  lamella  often  subobsolete;  subcolu- 
mellar lamella  less  deeply  immersed,  or  emerging.  Lunella  more 
distinct. 

Yakushima  (Mr.  Y.  Hirase,  No.  6646). 

The  following  species  belong  to  another  group  of  HemiphoBduM, 
characterized  by  the  very  strongly  spiral  inferior  lamella. 

Clauiilia  entospira  n.  sp. 

Fusiform,  rather  slender,  yellowish,  smooth,  the  latter  half  of 
last  whorl  coarsely  striate,  whorls  about  8^,  moderately  convex. 
Aperture  small;  peristome  narrowly  reflexed,  very  much  thick- 
ened, flattened.  Superior  lamella  small,  remote  from  the  spiral 
lamella.  Inferior  lamella  forming  a  prominent,  heavy  fold  rather 
deep  within  the  mouth,  strongly  spiral  within  the  last  whorl. 
Subcolumellar  lamella  immersed.  Lunella  very  strong,  strongly 
curved  inward  below,  straight  above.  No  palatal  plic®  except  the 
principal  plica.     Length  10,  diam.  2^  mm. 

Tane-ga-shima. 
Clansilia  pinto  ".  ^'P- 

Shell  small,  fusiform,  dull  brownish -olive,  nearly  smooth. 
Whorls  8,  moderately  convex.  Aperture  small,  squarish-ovate; 
peristome  thick,  expanded,  subreflexed.  Superior  lamella  small, 
vertical,  marginal,  barely  continuous  with  the  spiral  lamella.  In- 
ferior lamella  very  deeply  receding,  straightened  within  the  last 
whorl.  Subcolumellar  lamella  emerging.  Lunella  connected 
above  with  the  middle  of  a  short  upper  palatal  plica,  strongly 
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ourving  inward  at  its  lower  end,  being  shaped  like  the  letter  J.  ' 
Length  9.3,  diam.  2.4  mm. 

Tane-ga-shima  (Mr.  Y.  Hirase,  No.  663 J. 

This  species  looks  like  a  Zaptyx,  bat  wants  the  accessory  lamellse 
and  plicsB  of  that  group.  I  am  disposed  to  consider  it  a  degener- 
ate member  of  that  subgenus.  Otherwise,  the  receding  inferior 
lamella  would  cause  it  to  be  ranked  as  a  Hemiphcedusa, 

ClaiiiUia  (StereophaBdnia)  itereoma  n.  ep. 

.  Excessively  strong,  glossy,  olive-yellow,  weakly  striate ;  very 
obese  below,  the  upper  third  very  much  attenuated,  latter  half  of 
the  last  whorl  compressed.  Whorls  about  8^.  Aperture  piri- 
form, the  peristome  thickened,  narrowly  reflexed.  Superior 
lamella  rather  small,  continuous  with  the  spiral  lamella;  inferior 
lamella  forming  a  strong,  subhorizontal  fold;  subcolumellar 
lamella  emerging.  Principal  plica  rather  short,  lateral;  upper 
and  lower  palatal  plicse  of  moderate  length,  oblique,  two  minute 
palatal  plicae  between  them.     Length  21^,  diam.  6  mm. 

Yaku-shima  (No.  670  of  Mr.  Hirase's  collection). 

Specimens  from  Tane-ga-shima,  which  may  be  called  var.  cog- 
nata,  are  referable  to  the  same  species.  They  are  a  little  larger, 
reddish-brown,  perceptibly  thinner  than  the  types  though  still  very 
strong,  and  with  9^  whorls  (No.  661  of  Mr.  Hirase's  collection). 

There  is  also  a  well-marked  variety  found  on  Yaku-shima,  much 
smaller,  length  14^  to  17  mm.,  more  slender,  but  the  color  of  the 
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PECTJLIABITIE8  OF  THE  TERBE8TBIAL   LABVA  OF  THE  TTBODELOITS 
BATEACHIAH,  PLETHODON  CINEBEV8  OrMn. 

BY  THOMAS  H.  MONTGOMERY,  JR.,  PH.D. 

To  the  writer's  knowledge  no  description  has  been  published  of 
the  larval  stage  of  this  strictly  terrestrial  species,  which  ocoars 
through  the  United  States  of  America  east  of  the  Mississippi  river. 
Cope^  states:  **  Its  habits  are  entirely  terrestrial,  as  it  is  never, 
even  in  the  larval  stage,  found  in  the  water.  It  is  abundant  under 
stones  and  logs  in  the  forests  everywhere,  and  does  not  occur  in 
open  fields.  The  eggs  are  laid  in  a  little  package  beneath  a  stone 
•in  a  damp  place.  When  the  young  emerge  they  are  provided  with 
branchiae,  but  these  soon  vanish,  and  they  are  often  found  in  this 
young  stage  apparently  quite  developed."  I  have  collected  several 
hundred  individuals  near  West  Chester,  Pa.,  at  all  seasons  of  the 
year,  and  have  never  found  them  in  streams  or  boggy  places,  but 
most  generally  in  woods  on  hillsides  at  varying  elevations  above 
water-courses,  sometimes  several  hundred  feet  from  any  water,  and 
occasionally  in  open  fields  and  hillsides  which  in  the  summer  season 
l>ecome  very  dry.  For  the  most  part  they  are  found  beneath  wood 
and  stones,  and  even  in  mid -winter  may  be  found  in  these  places, 
thousrh  at  that  time  generally  deeper  in  the  ground  than  in  summer. 

This  being,  then,  such  a  strictly  terrestrial  species,  it  was  to  be 
anticipated  that  its  larval  stage  would  show  deviations  from  the 
hirvaj  of  the  other  Urodelea  which  develop  in  the  water.  In  July 
of  the  present  year  I  found  five  eggs  of  Plethodon  cinereiis  under  a 
stone,  and  curled  around  them,  on  guard,  an  adult  which  dissection 
proved  to  be  a  female;  these  ova  were  larval  stages,  and  the  exam- 
ination of  them  showed  many  interesting  modifications,  as  follows: 

The  eggs  are  relatively  very  large  for  the  size  of  the  species,  and 
each  enclosed  in  gelatinous  envelopes.  Active  movements  of  the 
heads  and  tails  of  the  larvte  could  be  observed  within  the  innermost 
membrane.     But  the  striking  peculiarity,  even  to  the  naked  eye, 

»  "Th«  Batrachia  of  North  America,"  Bull.  U.  S.  Nat.  M\u.,  No.  34, 
1889. 


504 


PB0CEEDIN08  OF  THE  ACADEMY  OF 


[August, 


is  a  large,  uearly  spherical  yolk -mass  around  which  the  larva  i» 
curled,  or  rather  into  which  it  is  pressed  by  the  tension  of  the 
egg-envelopes.  Plate  XXX,  fig.  1  shows  a  larva  freed  from  it& 
envelopes  before  killing  so  that  it  had  straightened  out;  and  ^g.  2, 
an  older  larva,  similarly  treated,  but  which  had  still  retained  much 
of  its  normal  position.  The  surface  of  the  yolk -sphere  is  well  sup- 
plied with  blood-vessels,  as  shown  in  ^g.  1,  an  antero- ventral  one 
being  particularly  prominent.  The  figures  show  that  there  are  three 
pairs  of  ^lls  present  (in  fig.  2  only  one  gill  is  shown  on  the  right 
hand,  for  the  sake  of  clearness) ;  and  in  the  older  larva  the  gill& 
are  of  great  size,  much  branched,  the  first  the  smallest,  the  second 
largest,  lamellar  and  richly  vasculated.  The  fore  and  hind  limba 
are  already  well  marked,  the  toes  on  both  faintly  outlined;  but 
most  remarkable  is  the  fact  that  the  posterior  limbs  are  larger 
than  the  anterior,  which  might  indicate  that  the  former  develop 
first,  in  contradiction  to  what  is  known  of  other  Urodelea,  The 
head,  the  limbs,  and  all  the  trunk  region  of  the  embryos,  except 
the  end  of  the  tail,  are  dorso-ventrally  flattened,  due  undoubtedly 
to  pressure  against  the  yolk-sphere,  but  become  more  cylindrical 
after  removal  from  the  egg-envelopes.  The  head  and  trunk  are 
pigmented  with  dark -brown  chromatophores,  which  in  the  trunk 
region  are  arranged  metamerically,  while  the  yolk-sphere  is  not 
pigmented  and  of  a  yellow  color;  and  as  the  figures  show,  the  eyea 
are  very  large.  A  mouth  was  present  in^both  cases,  but  there 
eared  to  be  no  sucking  diska  upon  the  lower  side  of  the  head* 
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yolk-mass  to  the  body  are  not  shown,  since  the  head  hides  a  part 
of  the  yolk -mass,  and  since  the  head  is  cut  obliquely  and  so 
appears  larger  than  it  would  be  in  strictly  median  section. 

But  the  relations  of  the  intestine  to  the  yolk-mass  are  more 
clearly  shown  in  the  camera  drawings  4  and  5,  which  are  dorsal 
portions  of  cross-sections  of  the  larva  shown  in  its  entirety  in 
fig.  1.  Fig.  4  is  in  a  plane  behind  the  gill  region,  and  shows  how 
the  intestine  (InL)  is  connected  with  the  yolk-sphere  {Yk,). 
The  epithelium  of  the  intestine,  the  nuclei  of  which  are  shown  as 
black  spots,  expands  ventrally  into  the  yolk-sphere  on  the  dorsal 
aspect  of  the  latter.  The  epithelium  of  the  intestine  ends  abruptly 
against  the  peripheral  layer  of  the  yolk-sphere,  and  does  not  pass 
over  into  it  gradually.  The  nuclei  of  the  yolk-sphere  are  much 
smaller  and  peripherally  placed,  and  in  places  are  foimd  small 
clusters  of  nucleated  cells.  The  yolk-mass  of  this  larva  shows 
that  the  cell  boundaries  of  the  yolk-cells  have  disappeared,  and 
consequently  the  latter  are  undergoing  regressive  changes;  the 
yolk  appears  as  a  mass  of  globules  of  different  volumes  suspended 
in  a  structureless  fluid  and  without  nuclei.  Fig.  5  represents  the 
dorsal  half  of  a  cross-section  through  the  same  larva,  in  a  plane 
about  half-way  between  the  anterior  and  posterior  limbs.  In 
this  region  there  is  no  tubular  intestine,  nor  any  open  groove  of 
intestinal  epithelium  upon  the  yolk-sphere,  the  entoderm  being 
represented  simply  by  the  yolk-sphere  (  FA:.),  the  small  nuclei  of 
which  are  on  its  periphery. 

These  sections  make  clear  the  nature  of  the  yolk-mass,  and  its 
relation  to  the  intestine.  From  the  mouth  to  the  commencement  of 
the  small  intestine  the  alimentary  tract  is  tubular,  and  has  the  same 
appearance  in  its  epithelial  lining  as  in  like  stages  of  other  Ba- 
trachia ;  the  same  is  true  also  for  the  rectal  region  of  the  alimen- 
tary tract,  which  is  likewise  tubular.  But  the  middle  region  of 
the  intestine  is  composed  of  the  yolk-mass,  which  in  the  earlier 
stage  shown  in  fig.  3  is  made  up  of  large  yolk-cells,  and  in  the 
latter  stage  of  figs.  4  and  5  of  a  mass  of  yolk -globules  with  a 
peripheral  layer  of  small  nucleated  cells.  Accordingly  the  large 
yolk -sphere  is  not  a  yolk-sac,  since  it  is  an  integral  part  of  the 
intestine. 

The  larva  shown  in  fig.  1,  of  which  figs.  4  and  5  represent  sec- 
tions, is  in  quite  an  advanced  stage.     ExtemalVy  oin  be  seen  the 
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gills  and  both  pairs  of  limbs.  The  sections  show  that  pronephroi 
are  present  in  the  anterior  trunk  somites,  and  metanephroi  (if.  21, 
fig.  5)  in  the  posterior  somites.  There  is  a  cartilaginous  brain 
capsule,  cartilaginous  vertebral  arches  (V.C.,  figs.  4  and  5),  and 
cartilages  for  the  bones  of  the  limbs.  The  notochord  {N.  C. )  is 
undergoing  degeneration;  the  somatic  mesoderm  (Sb.Jf.)  is 
divided  into  its  various  components — muscle  somites,  sclerotom, 
etc.  The  s^mental  ducts  (S,D,)  extend  posteriorly  and  open 
into  the  rectum.  The  coelom  (  C  )  is  large,  the  median  mesenteries 
well  formed  (if.),  the  liver  (L.)  and  hepatic  ducts  present.  The 
epidermis  (^Ect. )  is  thick  and  glandular  on  the  dorsal  side  of  the 
body,  and  the  genital  ridges  (^O.R.,  fig.  5)  developed.  All  these 
points  show  an  advanced  stage  of  development,  which  makes  it 
the  more  remarkable  that  the  middle  intestine  should  be  represented 
by  a  large  yolk -sphere. 

The  sides  and  ventral  aspect  of  the  yolk-sphere  are  covered  with 
a  very  thin  envelope  composed  of  three  cell  layers  closely  apposed, 
the  flattened  ectoderm  (^Ect.,  figs.  4,  5),  the  somatic  mesoderm 
{So.M.)  and  the  sphlanchinic  mesoderm  (Sp.M,).  The  fact  that 
the  body  wall  is  excessively  thin  upon  the  ventral  side  of  the  yolk- 
sphere,  would  show  perhaps  that  this  wall  had  extended  around 
the  yolk  not  until  late  in  the  development.  The  blood-vessels  of 
the  yolk-sphere  have  their  position  in  the  mesodermal  layers. 

In  conclusion,  we  find  the  principal  modification  of  these  larval 
stageB  to  couBist  in  the  presence  of  a   Jarga  yolk-3ph<3re,  which  ia 
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A  number  of  cases  are  known  in  the  Anura  of  terrestrial  larvse 
with  a  large  yolk-sphere,  which  have  been  collected  together  in  a 
contribution  by  Miss  L.  V.  Sampson,*  but  terrestrial  development 
in  the  Urodelea  appears  to  be  much  less  frequent.  In  the  Csacilian 
genus,  Ichthyaphis,  the  embryology  of  which  has  been  carefully 
studied  by  the  Sarasins,*  there  is  a  large  yolk-sphere,  which  at  first 
becomes  segmented  only  peripherally  and  not  until  much  later 
through  its  entire  mass,  so  that  here  the  development  is  at  first  me- 
soblastic  much  as  in  a  Sauropsidan.  That  may  perhaps  be  found 
to  be  the  case  in  Plethodon  also  when  its  early  cleavage  is  studied. 
In  Ichthyophia  the  intestine  lies  at  first  as  a  straight  open  groove 
upon  the  yolk  (cf.  the  chapter  in  the  Sarasins'  monograph,  Daa 
Schiekml  dea  DoUers)  >  then  the  yolk  bends  into  a  number  of 
lobes,  which  later  become  elongated  and  entirely  covered  by  the 
body  wall.  The  intestinal  groove  of  IcJUhyaphia  is  supposed  by 
these  investigators  to  become  a  closed  tube  without  growing  round 
the  yolk- mass,  but  they  did  not  have  the  necessary  stages  to  show 
the  final  fate  of  the  yolk.  The  Sarasins  laid  particular  stress 
upon  the  peculiar  development  of  the  Ccecilia  in  discussing  their 
relationships,  as,  e.g.,  in  allying  them  with  Amphiunuif  which 
Hay^  has  shown  to  have  quite  a  similar  development.  But  the 
fact  that  AmphiuTna,  the  Ccecilia  and  Plethodon  show  great  simi- 
larity in  their  development,  might  prove  rather  that  the  formation 
of  a  large  yolk -mass  with  the  embryo  curled  around  it  may  be 
merely  the  consequence  of  terrestrial  development,  and  the  simi- 
larity express  rather  a  case  of  convergence  than  of  phyletic 
affinity.  The  relationships  of  the  Amphibia  must  be  shown  from 
comparative  anatomical  standpoints,  and  not  from  the  larval 
development  which  obviously  may  be  easily  modified  by  change  in 
environment,  as  is  particularly  well  shown  in  the  Anura. 
Brauer,  who  studied  the  development  of  the  Csecilian  genus 
Hypogeophis  from  the  Seychelles,  where  it  lives  wholly  terrestrial, 
concludes:*  **  Wenn  auch  kein  Zweifel  dariiber  aufkommen  kann, 

'  *'  Unusual  Modes  of  Breeding  and  Development  AmoDg  Anura,"  Anuri' 
can  Naturalist,  34,  1900. 

^ ' '  Ergebnisse  naturwissenschaftlioher  Forsohungen  auf  Ceylon/'  Wies- 
baden, ia87-1890. 

*"  Observations  on  Amphiuma  and  Its  Young,''  American  Naturalist ^ 
1888. 

^  '*  Beitriige  zur  Kenntniss  der  Eotwioklungageschichte  and  der  Anatomie 
derGymnophionen,''  ZooL  Jahrb,,  10,  1897. 
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dass  die  grosse  Dottermasse  bei  den  untersuchten  Gymnophionen 
erst  secundar  erworben  ist,  nachdem  die  EutwicklaDg  nicht  rnehr 
im  Waeser  ablief,  sondem  ganz  auf  dem  Lande,  .  .  .  .  so  ist 
deshalb  auch  die  Annahme,  dass  die  Entwicklung  durch  die 
grossere  Dottermasse  derart  modificirt  sei,  dass  ein  Yergleich  mit 
den  iibrigen  Amphibien  nicht  berichtigt  sei,  meiner  Ansicht  nacb 

nicht  zutrefTend Aiis  diesen  Betrachtungen   ergiebt  sich 

somit,  dass  der  Keim  der  Cocilien  im  Wesentlichen  denselben  Bau 
am  Ende  der  Furchung  hat  vfie  der  iibrigen  Amphibien  und  dass 
die  scheinbar  meroblastische  Furchung  in  Wirklichkeit  nur  eine 
durch  den  groesern  Dottergehalt  bedingte  Variation  der  inaqualen 
Furchung  anderer  Amphibien  ist." 

The  only  other  case  known  to  me  of  a  Urodele  with  terrestrial 
development  (except  the  European  viviparous  Salamandra  mctcu' 
loaa)  is  that  of  the  Califomian  Autodax  luguhris^  as  described  by 
Bitter  and  Miller.*  In  this  species  the  eggs  are  laid  attached  by 
pedicels  to  stones  on  the  land,  there  is  a  large  yolk-sphere,  large 
gills,  and  apparently  quite  close  similarity  to  the  larval  stages  of 
Pletkodon, 

•"A  CoDtribntion  to  the  Life  History  of  Autodax  luguhrU  HallDw./' 
American  NaturalUi^  33,  1899. 
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CTKBTJLI0P8I8  VITEEA,  A  NEW  SPECIES  OF  PTEBOPOD. 
BY  HAROLD  HEATH  AND  M.  H.  SPAULDING. 

On  the  27th  of  December,  1900,  a  large  number  of  individuals 
of  the  species  about  to  be  described  were  taken  at  or  near  the  sur- 
face of  Monterey  Bay,  California,  and  twice  since  that  time  great 
shoals  have  been  noted  in  the  same  locality.  With  the  use  of 
formalin,  formalin-alcohol  and  picro-formalin  their  natural  appear- 
ance and  structure  have  been  preserved  with  exquisite  fidelity,  and 
will  be  more  fully  discussed  in  a  later  paper. 

This  species  falls  naturally  into  the  genus  Oymbuliopsia  proposed 
by  Pelseneer^  which  was  made  to  embrace  the  two  species  C  ovala 
and  C  calcola^  but  differs  from  these  in  several  important  respects. 
The  **  shell  "  or  casque  (Peck),'  slightly  asymmetrical,  possesses 
the  characteristic  slipper  form  and  bears  on  its  external  surface 
numerous  small  rounded  tubercles  which  become  smaller  and  more 
closely  grouped  together  near  the  posterior-dorsal  surface.  Its 
ajierture  is  large,  unarmed  and  much  wider  than  in  C,  ovata^  but 
is  almost  identical  with  that  of  C.  calceola^  and  as  in  the  latter, 
its  large  cavity  extends  to  the  dorsal  extremity.  The  maximum 
length  of  the  casque  is  4  cm.,  with  a  width  of  2.5  cm. 

The  broad,  perfectly  symmetrical  flattened  proboscis  constituting 
the  head  region  is  in  contact  with  the  upper  surface  of  fin,  yet 
free  from  it  to  a  point  immediately  in  front  of  the  central  nervous 
system.  Its  edges  are  grooved  and  lead  into  the  wide  funnel- 
shaped  mouth  and  oesophagus.  Dorsal  to  the  latter  and  symmet- 
rically placed  are  the  tentacles  having  ttie  form  of  small  knob-like 
projections,  each  of  which  is  supplied  with  a  strong  nerve  from  the 
cerebral  ganglia.      Peck  noted  the  occasional  absence  of   these 

*  Report  oil  the  Pteropoda  colleoted  by  H.  M.  S.  Challenger  daring  the 
years  1873-187(5,  Part  LXV,  p.  96.  Vide  also  The  Nautilus,  III,  p.  30, 
1889,  where  Dall  shows  Cymbuliopsis  to  be  identical  with  his  earlier  genus 
Corolla. 

'  Peck,  J.  I.,  "On  the  Anatomy  and  Histology  of  Cymbuliopsis  calceola," 
Studies  from  the  Biological  Laboratory^  Johns  Hopkins  University^  Vol. 
IV,  No.  6. 
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structures  in  C.  caleeola,  but  it  was  found  to  be  present  in  each  of 
the  fifty  specimens  of  C.  vUrea  examined  on  this  point.  The 
oesophagus  leads  directly  backward  into  the  visceral  mass,  where  it 
joins  the  relatively  voluminous  stomach  provided  with  five  large 
and  several  small  teeth.  The  intestine  makes  one  turn  on  the 
ventral  surface  of  the  stomach  and  opens  into  the  mantle  cavity 
slightly  to  the  left  of  the  median  line.  The  remainder  of  the 
visceral  mass  is  composed  of  the  large  liver  and  the  gonad,  which 
has  the  form  of  a  thin  sheet  investing  the  surface  of  the  visceral 
mass  except  at  its  forward  extremity,  where  the  albumen  gland 
and  seminal  receptacle  are  situated. 


I 
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Pecky  and  it  also  differs  in  being  relatively  larger  and  much  Da 
the  anterior  margin  of  the  casque.     Beyond  the  pallial  glan 
mantle  cavity   narrows  and  again  enlarges  to  form   the  spacae 
surrounding  the  visceral  mass,  kidney  and  heart,     Peck*s  figure  of 
C.  ealeeola  represents  the  foot  as  extending  to  the  anterior  border 
of  the  casque,  while  in  C   viirea   this  organ   is   relatively  much 
larger  and  projects  beyond  the  shell  almost  half  its  width.     Three 
sets  of  muscles  o|)erate  it  as  in  the  other  species  of  the  genus,  ai 
a  large  number  of  pigment  spots,  probably  sensory  in  function,  are 
scattered  along  its  margin. 
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September  3. 

Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Eight  persons  present. 

A  paper  entitled  **  On  the  Probable  Age  of  the  Alabama  White 
Limestone,"  by  Thomas  L.  Casey,  was  presented  for  publication. 

The  death  of  Adolf  Eric  Nordenskiold,  a  correspondent,  was 
announced. 


September  10. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 
Ten  persons  present. 
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mens,  some  of  which  represented  large  and  well-developed  indi* 
yidoals.  This  species  was  therefore  at  least  tolerably  abundant 
throaghout  the  Jackson  stage,  and  was  probably  in  existence  long 
before. 

At  Vicksburg  there  are  two  distinct  horizons,  as  recognized  by 
Meyer/  but  very  inadequately  and  in  part  erroneously  elucidated 
by  Hilgard.  The  lower  Vicksburgian  consists  of  alternate  thin 
strata  of  gray  sands,  sandy  clays  and  variably,  but  usually  loosely, 
oompacted  white  or  gray  limestone.  The  upper  consists  of  a 
much  thinner  bed  of  more  or  less  rod-brown  marl,  often  indurated 
into  nodular  masses,  or  subindurated,  and  without  trace  of  lime- 
stoney  having  rarely,  however,  thin  layers  of  glauconitic  sands 
and  comminuted  shells,  in  which  entire  specimens  when  found  are 
generally  much  distorted  by  pressure. 

The  faunas  of  these  two  beds  differ  very  markedly,  and  there 
are  probably  not  one-half  of  the  species  of  either  common  to  the 
two.  One  of  the  chief  points  of  distinction  resides  in  the  fact 
that  Orbitoidea  mantelli  is  virtually  altogether  wanting  in  the 
lower  or  limestone  bed  and  is  abundant  and  fully  developed  iu  the 
upper  or  marl  bed.  As  this  species  existed  in  Jacksonian  times, 
however,  it  seems  as  though  it  must  certainly  occur  in  the  lower 
Vicksburg  limestone,  but  at  any  rate  it  is  so  rare  that  I  have 
never  observed  a  specimen.  The  incongruity,  therefore,  of  call- 
ing the  Vicksburg  limestone  an  Orbitoidal  limestone  is  sufficiently 
evident;  possibly  the  error  occurred  by  reason  of  the  washing 
down  into  the  ravines  of  some  material  from  the  upper  marls.  It 
is  consequently  certain,  from  the  facts  above  mentioned,  that 
OrbUoides  mantelli  and  its  varieties  existed  through  a  considerable 
portion  of  the  entire  duration  of  our  early  middle  Tertiary,  inclu- 
ding and  subsequent  to  the  Jackson  stage,  and  that  it  became  alter- 
nately abundant  or  semi-extinct  according  as  surrounding  condi- 
tions favored  or  retarded  its  development. 

In  regard  to  Pecten  jwulsoni,  it  is  only  necessary  to  refer  to  the 
report  on  the  Coastal  Plain  of  Alabama,  by  Dr.  E.  A.  Smith,  where, 
on  page  237,  this  species  will  be  found  listed  with  the  Bashi  fossils 
of  the  Lignitic  stage.  As  there  is  no  more  reason  to  doubt  the 
correctness  of  this  identification  than  there  is  to  doubt  the  identity 


'  The  two  lower  horizons  of  Meyer  constitute,  in  my  opinion,  bat  one. 


516  FE0CE£DOG5  OP  TEE   ACADEMY  OF  t^*^ 

of  the  Vieksburg  foroM  with  the  epecM  in  qaeitlaEi,  ti  wiO  U 
readily  perceivefl  that  Peden  poulton^  becMno  of  111  fileiliJ 
duration  in  tlme^  li  deprived  of  any  dedaiye  value  m§  a  Gntorioa^ 
Besides  this,  however,  I  find  that  thera  are  at  VicksbttiTj  tli«  wdi* 
defined  subepecies^  or  perhaps  closely  allied  ilbtioci  ipeds^  ooi 
characterixing  the  lower  and  the  other  the  upper  horifton,  mWA 
have  been  indiecrinunatclj  alluded  to  as  pouimni  far  maaj  |«Ki; 
it  m  quite  poedble  that  neither  of  them  is  exaetlj  ibo  cunt  m 
that  species,  which  was  apparently  daicfibed  originaUj  fran  dap 
White  Lim^tone  it^lf. 

On  the  Tombigbee  riv«r,  near  St  Bte|>heni^  and  on  tbsAlii' 
batna  ri%^erf  near  Qaibome,  th^re  uppear  mon^  or  les  tmmpimm 
blu£b  composed  of  a  white  limetftoue,  wtiich  haa  been  iedgmA^k 
the  Alabama  White  Limestooe.  The  lower  poftiiio  of  Uie  bluff  it 
St.  Stepheui  has  been  coD£^ldere<l  to  be  JacksDoian,  while  Ik* 
upper  part,  which  is  apparently  a  conformable  oontiniailiiMi* 
although  differing  noticeably  in  lith^logical  chamctiT,  bat  bett 
identified  as  Yic^ksburgian,  primarily  because  the  UmmMtut  hen 
becomes  orbitotdal,  and,  secondfirily,  beeau^  it  alao  oxitaioi  ft 
few  fossils,  especially  Pecttti  pQuhoni,  which  l>ear  li  stroDg  niOB* 
blanoe  to  species  occurring  at  Yick^burg.  In  accepting  this  aia 
fact  we  are  forced  to  admit  that  two  horizons^  diflariiig  at 
quite  as  radically  in  their  fauna  as  any  other  two  oqomooiH 
of  the  Amoj-ican  Tertiary,  are  here  conformahlj  united  in  a  am* 
tinuous  blufi  of  limestone.  This  would  seem  to  bo  ittcoogtiMM 
and  highly  improbable  on  general  reaioning,  but  in  my  ofiliiiao  it 
is  not  a  correct  statement  of  the  case,  and  the  above  fliociOMini  «f 
Orbihidei  and  Pecten  pQuimni  renders  it  quite  unnceciiafy  to  tea 
any  such  conclusion.  It  seems  much  more  pnibabk  thai  tht 
entire  White  Limestone  of  Alabama,  inelnding  tba  oormi  lia^ 
ttone^  18  intermediate  in  age  between  the  Claiborne  and  Jaekm 
stagiesL'     I  feel  the  more  confident  in  this  itatemeni  tm  again  ass* 


'ThA  examples  ol  Orhi$0HU»  oontninad  in  a  ^pednieu  of  tbo  Wldte 
stoue  from  Clarke  oonniy,  Ala^t  fft»m  the  £i>i  htti   iili>oir«  tlit  0Mt 
BAQdf  vbieh  I  ba^e  before  me*  difTrr  very  [iittch  Imtn  itn 
cither  Jiiekjiiiii  or  Viok^^burg  ia  itieir  muob  laff  rr  ni^e ;  ta  Ut^  tk^f 
iiliu(Ht  appear  t(t  C4  9n^tit(it«  a  distinct  species,  and  in  apj  eYi-tii  ihiy 


saat  the  maxim  ytu  iltneLopiu^nt  of  lht»  gen  us  in  lb«  Sunihafv  TnUmf^ 
Th»  JaDkaon  auil  Vioksburg  form  h  a  flfgrartational  tTp«  <ierivid  Irott  lit 
White  Liuitttone.  and,  na  ihe  White?  Liiii«ftiaDe  farm  ts  tli«  oae  wldc^  W 
original  J  pnblisbed  tinder  the  name  ftmnUlH,  fl  ia  the  " 
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FTTBTHEB  8TUDT  OF  AH  ANT. 
BT   ADELE  M.    PIELDE. 

ArgumefU, — ^That  Stenamma  fulvum  piceum}  is  the  bearer  of 
three  distinct  odors,  perceived  through  the  three  distal  segments  of 
her  antennse:  (a)  A  scent  deposited  by  ner  feet,  forming  an  indi- 
▼idaal  trail,  whereby  she  traces  her  own  steps,  discerned  through 
her  tenth  segment;  (6)  an  inherent  and  inherited  odor,  manifested 
over  her  whole  body,  identical  in  quality  for  queens  and  workers 
of  the  same  lineage,  a  means  for  the  recognition  of  blood-relations, 
dieoerned  by  contact  of  the  eleventh  segment;  (c)  a  nest-smell, 
eonnsUng  of  the  commingled  odors  of  all  animate  members  of 
the  colony,  difiused  by  them  in  air  or  ether,  constituting  an  aura 
whereby  they  distinguish  their  nest  from  those  of  aliens  and 
disoemed  through  the  twelfth,  the  distal,  segment. 

That  her  behavior  is  influenced  by  a  sensory  memory;  and  that 
while,  without  experience  or  instruction,  she  capably  constructs 
the  dwellings  of  her  species  and  tends  the  young,  her  criterion  of  a 
nest-aura  is  established  solely  by  association,  and  may  be  changed 
many  times  during  her  life. 

That  her  care  of  the  young  is  a  reflex  from  the  eighth  and  ninth 
segments  of  her  antennse;  and  that  she  receives  an  immediate 
reward  for  her  labor  in  the  sustenance  thereby  obtained. 

That  the  gregarious  habit  of  the  ant  is  a  conjoint  result  of  the 
reflexes  from  the  five  distal  segments  of  her  antennae. 


An  Oriental  folk-story  ascribes  to  the  ant  a  keen  sense  of 
smell,'  and  Occidental  biologists  grant  its  possession  of  this  faculty. 

I  have  recently  carried  on  experiments,'  using  the  maze  herein 
described,  whereby  I  believe  it  to  be  shown  that  Stenamma  fulvum 
pieeumy  aided  by  a  sensory  memory,  finds  her  way  by  m,eans  of  an 
individual  scent  deposited  from  her  feet,  and  that  her  perception  of 
this  scent  is  through  the  tenth  segments  of  her  antennce, 

>  Stenamma  {Aphcmogaster)  fulvum,  Mayr ;  snbspedes  aquia,  Book- 
\n  ;  variety  piceum,  Emenr. 

."••The  Origin  of  AdIb,'^  in  Chinese  Nights'  Entertainment,  hj  k.  Bi. 
rielde :  O.  P.  Patnam's  Sons,  1894. 

*  Al  the  Marine  Biological  Laboratory,  Woods  Hole,  Mass.,  May  to  Ooto* 
to,  1901. 
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usual  hj  €r-d.     Twice  mar^  she  likewise  catne  to  Ibe  pftper,  lal 

althoogh  seyeml  otber  arita  had  meantioie  poss&il  over  it,  ^ 
retraced  her  sUpa  into  c-J,  and  thereafter  made  oo  totifu  iiimr- 
sions  into  m,  going  always  through  c-tl. 

Dot  Sir  entered  the  maze  at  T^  made  her  fir«t  nmnd  triii,  «tlii^ 
out  a  burden,  through  w*,  then  to<)k  a  laUe  start  iotii  e-rJ, 
dered  there,  reached  ^,  returned  to  in'  and  followicU  ilm  «  i 
the  nest.  Thereafter  she  made  nbeteeu  journeyed  going  m 
times  through  ni  and  four  times  through  n,  and  nHomiiif  mm 
through  rt,  and  eighteen  times  thn)Ugh  c-J,  I  then  put  a  bortrr 
acroBa  2^  expecting  her  to  turn  back  and  take  tUt*  m  m  n  rotor, 
but  in  returning  on  her  Irai!  she  discovere*!  what  neither  thoiAta 
nor  £  bad  lie  fore  observ^ed^  a  stnai!  hole  in  the  glais  waU  at  il^  Md 
through  this  hole  she  reached  n.  After  that  her  jamtiajit  m%tk 
with  no  hesitatioQ,  were  as  follows: 
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After  /)(y^  .S/x-  had  soverid  teus  of  times  passed  through  the  hole 
ill  the  Willi,  I  stopixid  the  runs  from  c-d  at  2  and  at  S,  enclosing 
two  burden-bearing  ants  and  a  drop^x^d  pupa.  The  two  antji  had 
trails  direclly  to  /,  aud  when  they  found  themselves  unable  to 
proceed  throu<;h    ?  tliey  turned  back  and  reixjatedly  explored  all 
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tbe  ant  the  direction  toward  or  away  from  the  nmt*  He  asii 
ants  lo  make  a  paili  across  a  hoard,  a  secttou  of  whidi  coaU  k 
made  to  revolve  130^.  When  the  seetion  wad  reverted,  la  Ml 
reaehiDg  ihe  action  ^m  either  dlrectioii  was  tmable  to  ^leeilf 
proceed.  If  the  section  waa  not  reversed  UDtlt  tb«  anl  wai  Q|n 
it,  the  ant  would  eontmue  ita  waj  acro^  iht  aecticui,  but  «i 
coming  to  the  end  of  the  secUon  would  stop  and  gt7«  eTidemi  4 
having  lost  its  trail* 

Perhaps  by  reversing  the  geetion  the  oontinyitj  of  tbe  irf* 
vidual  trail  was  brokeD,  the  ant  being  therefore  miable  to  difadlf 
proceed.  My  experiments  show  that  the  theory  of  poIarUiilkiti  of 
the  scent  is  nntenablo.  Dot  Five,  after  estabUsliing  ber  Ifiil^ 
madej  in  thirty  minutes,  twenty-eight  round  tripe  throilgh  •• 
Buring  her  absence  in  the  nest^  at  the  end  of  every  ingoing  joQnMf^ 
I  changed  the  relative  position  of  at  leagt  Lbree  centaiiMiltti  <f 
earth  forming  her  path,  and  I  gradually  extended  ibe  dkfiMm- 
ments  us  far  as  from  a^  to  a%  being  careful  to  make  tbe  fotd 
level  and  quiet  before  her  return ,  Not  once  did  abe  hettUle  or 
wander  during  all  these  journeys,  altbougli  in  the  tWllj-i^bt 
stirrings  every  millimeter  of  her  trull  bad  been  dliplaodd.  Olhm 
ants  were  equally  able  to  follow  their  trail  over  disfibMSiid  pdrtiflj^^ 
uf  their  path.  ^^H 

I  also  caused  many  marked  ants  to  make  tnuU  over  stfifM  of 
wood  covering  the  tioor  of  the  runs,  and  after  llie  timib  veif 
established  1  turned  the  stri[)s  end  for  end,  being  cuvfttl  bi 
replace  them  so  exactly  that  the  continuity  of  the  iadividaai  tnl 
should  not  be  broken.  la  no  case  did  an  ant  give  sign  of  hefiflf 
lost  her  trail.  The  advance  of  the  aut  over  I  he  f«ver»ed  trail  wii 
unhesitating  ^ven  when  the  reverseil  strip  waa  so  mni^lt  m  m^ 
centimeters  ijf^length. 

A  layer  ^f  washed  earth*  a  millimeter  or  two  iti  depih  wmf  bi 
sprinkled  i^pon  the  trail  without  destroying  it^  m  does  a  Ibidker 
layer.  T^e  thiu  layer  h  doubtless  pervioua  to  Uie  #oeoL  Tht 
trail  may  also  be  moistened  for  a  distanos  of  seirereJ  mutjiuitiff 
without  destroying  its  conlinulty.  Bui,  as  Bethe  has  pointed  oel; 
the  ant  can  be  ihrown  ofi  its  trail  by  wiping  the  floor  on  wbiok  tbe 
scent  is  laidj  or  by  covering  It  with  a  iitrip  of  wood  or  of 

*  Earth  tAlcen  rrom  &ny  Sttr^amma  fuitum  p4e«um  iiiesl»  w«ll 
mnniDg  water  and  tben  dned. 
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strips  of  paper  or  of  wood-shaviugs  laid  over  th^  trmil.  Wbci  ite 
ant  had  well  established  her  trail  across  the  paper  or  stiavto^  I  taM 
sometiioes  in  her  absence  change  it,  replacing  tl  exaetlT  hy  a  nw 
one  of  the  ^ame  color  and  material,  and  I  have  gradually  tnereaied 
its  width  from  five  millimeters  to  ^f^eeD,  or  froin  ime  to  threoltiMi 
her  length,  without  causing  the  slightest  distmctioti  of  the  «■(  hm 
her  steady  journeys  to  and  fro  over  if.*  Thiii  proves  Utat  Ih  UA 
does  not  smell  her  way  at  every  point «  and  that  familimrity  with 
certain  objects  under  her  feet  is  gradually  acquired,  A  daphrikr 
object,  or  an  old  object  iu  a  different  place^  uer^  failetl  lodiMMl 
the  ant*  The  frequent  plaoiug  of  new  objects  upon  her  patk, 
repealed  interruptions  of  her  work,  always  caused  liar  la 
her  route  or  to  abandon  her  work. 

Many  ants^  where  records  were  kept,  gaiue^I  speed  fit  the  ctny* 
ing  in  of  pupjf,  the  number  of  journeys  aei^mplishefl  dnriog  n 
hour  lucreAsing  always  with  e]C[)erience  iif  ihe  niugi,  nnkm  Wftd^ 
hindrances  occurretL  If  there  be  no  greater  atitjiiilu^s  in  the  grtugf 
amount  of  scent  laid  down,  the  gain  in  speeil  must  aiiie  frooi 
added  familiarity  with  the  road* 

I  occasioned  one  of  my  oolonies  to  move  from  a  Ltitibock  00!  la 
its  annex  over  a  bridge  eight  inches  long,  onoe  or  tmtc  a  di? 
during  ten  days,  and  the  colony  gradually  reduced  the  tiflM 
required  for  a  complete  change  of  location  from  over  an  lioiirlo 
twenty  minutes. 

<'.;-AVhen  an  ant  discovers  a  barrier  acfois  ooe  of  I  be  mn^  la  lit 
noaze,  she  does  nut  more  than  two  or  three  timm  follow  her  tnil 
to  the  barrier,  but  altogether  changes  her  route.  In  tha  dbanfc 
she  does  not  merely  cut  off  the  loop  iu  her  own  palh»  bai  fki 
frequeutly  takes  a  difiarent  direotion. 

ered  from  shoek-efTect  and  by  their  activitieftiadJoated  llsctr  fmmHntmimma 
ill  experiment.  Before  their  recovery  the  atitfl  were  li^ttftti  aad  ■hnwiiTlf 
irriliible  ;  and  they  attiujked  with  self  destmctive  vtali*ticr  msy  laoiriM  lilig 
that  toiiehed  them.  One  aoteoEta  performs  all  the /unctioofi  of  m^mr-  ta 
examlflhiif  hnndredsof  anl^t  I  fonnd  many  with  a  nfngle  anltiiuia,  «rwiili 
one  atitentm  tkud  the  loog  proximal  joint  of  the  otbt- r,  and  ih«M  aain  la 
ohidiOK  rjnet'Qa  bo  maimed*  were  liviof;  nortaiil  !1vcp>  Bat  ]  Tiiiii  tmurf  ti 
its  native  nest  any  ant^noaleiQ  aoL  The  teoM  of  te0te  b  aol  lout  wWk  Ite 
antonDffi.  Ants  kept  without  food  for  three  days  lappet]  boiMjad  atks  vttk 
evidetit  reliah  immediiiteir  iift«r  they  were  dii|inv«d  of  thttir  rTifurrw 
Their  senaitiviiy  to  light,  hc-at  find  hnrnidity  alst^  remaioa  tmimpiirtd.  S^ 
part  »f  an  snienoa  that  [iml  beea  clipp^  was  ri^g^aoiatod  dorii^  tlitia«ai^ 
s^nent  in  on  I  ha  thut  I  kept  the  dipped  ftnts  nndei:  m^  nhtmihm_ 

*  My  bef^t  results  ware  in  n^ing  moi^^tencd  brown  blotting  papar,  cane  hma§ 
takeit  that  It)  ed|^  a<*ros8  the  path  sboold  b«  exactly  even  wl||i  tile  tmrhn 
of  the  earth  oovering  the  floor. 
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The  aptnesB  of  these  ants  to  seek  a  new  domicile  whenever  their 
nest  18  disturbed  is  perhaps  correlated  with  the  necessity  of  main- 
taiDing  associations  which  give  efficiency  to  a  sensory  memory. 

Three  worker-ants,  without  kindred,  have  lived  in  one  of  my 
Petri  cells  more  than  a  year.  They  are  ^rfectly  at  home  in  any 
new  similar  cell  to  which  I  transfer  them.  This  surely  indicates 
that  they  have  become  acquainted  with  their  environment  through 
other  senses  than  that  of  smell. 

Beside  the  scent  whejreby  the  ant  lays  her  individual  trail,  every 
Senamma  fulvum  piceum  has  an  odor  manifest  in  all  parts  of  her  ani- 
wuaie  body,  and  discerned  by  herself  and  by  other  ants  through  the 
eUvenih  segments  of  the  antennce^ 

It  is  improbable  that  the  environment  of  the  ants  impart  to 
them  their  odor.  I  found  beside  an  old  stone  fence  a  colony  rear- 
ing young  under  loose  stones  fifty  yards  apart.  Workers  taken 
irom  the  discovered  extremes  of  this  colonial  manor  affiliated  per- 
fectly.^ From  a  space  no  larger  than  a  quart-pot  I  took  thirteen 
dealated  queens  in  September,  and  eleven  more  the  following  June. 
Queens  and  workers  of  this  colony  met  one  another  amicably  after 
a  full  year  of  separation,  although  the  one  had  spent  that  time  in 
native  soil,  while  the  other  had  endured  vicissitudes  of  travel, 
living  in  a  glass  house,  feeding  on  human  confections,  and  drink- 
ing water  containing  unlike  mineral  ingredients.  I  am  also 
acquainted  with  two  colonies  whose  swarming  exits  are  but  two 
yards  apart,  and  these  two  colonies  evince  the  intensest  hostility  to 
one  another. 

From  among  more  than  a  hundred  experiments  that  I  have 
made,  all  yielding  corroborative  results  in  a  study  of  the  ant-odor, 
I  give  but  a  few  examplesi 

The  ant  has  an  inherent  odor,  A  callow  five  da3rs  old,  that 
had  been  isolated  nine  days  before  emergence  from  the  pupa-stage, 
was  attacked  and  killed  by  the  first  ant  it  ever  met,  a  callow  of 
another  colony. 

Ants  reared  all  the  way  from  the  larval  stage  without  ant- 
norses  attract  or  repel  other  ants. 

Ants  were  reared  without  ant-nurses,  in  sequestered  groups, 
from  pupaB  of  the  same  colony.  When  these  ants  were  twenty  days 
old  the  groups  y^ere  united,  and  the  ants  at  once  affiliated. 

Young  ants,  reared  in  an  alien  group,  were  returned  to  their 


I 


1901.]  NATURAL  8CIENCEB  OF  PHILADELPHIA.  533 

any  other  one  of  these  queens,  and  all  of  the  youog  ants  would 
ooDgv^gate  around  any  one  of  the  sister-queens. 

Queens  of  the  same  colony  have  the  same  odor.  Two  queens, 
each  haying  a  similar  mixed  family  made  up  of  her  own  and  a 
diftrent  stock,  were  interchanged  with  no  disturbance  of  the 
ddmestic  life  in  either  nest. 

Isolated  queens  of  colony  D  reared  each  a  few  workers  from 
papae  of  the  C  colony.  The  workers  so  reared  would  live  amica- 
bly with  any  sister  of  the  queen  that  reared  them  and  also  with 
<»ie  another. 

A  colony  C  queen  and  her  issue  reared  two  ants  from  pupsB  of 
the  E  colony.  When  the  two  ants  were  a  month  old  they  were 
removed  from  the  fostering  family  and  were  introduced  into  a  cell 
containing  a  queen  and  adult  workers  of  the  C  colony  all  deprived 
of  the  smell- sense.  The  youDg  ants  at  once  snuggled  the  queen 
and  affiliated  with  the  adults.  They  manifestly  found  in  this 
rister-queen  and  her  workers  the  exact  odjr  to  which  they  were 
accustomed* 

I  took  two  queens  of  the  C  colony  and  segregated  each  with 
pupsB  of  the  E  colony.  After  the  pupse  had  become  ants  fifteen 
days  old,  an  exchange  of  queens  caused  no  demonstration  of  sur- 
prise or  of  hostility. 

The  inherent  odor  of  the  queens  and  that  of  the  tcorkers  m  the 
same  colony  is  of  like  qualitijy  though  the  odor  of  a  queen  is  prob- 
ably stronger  than  ihat  of  a  worker. 

The  behavior  of  kings  in  the  nests  proves  them  to  be  unable  to 
distinguish  between  queens  and  large  workers. 

Workers  removed  from  the  C  colony  and  segregated  when  eight 
days  old  received  amicably,  after  nine  months  of  separation,  the 
two  sister-queens  in  whose  nests  they  had  six^nt  the  tirst  few  days 
of  active  life.  Unless  their  own  odor  was  similar  to  that  of  these 
queens  they  must  have  had  a  personal  memory  of  thenu  These 
workers  rejected  queens  of  another  colony^ 

I  isolated  queens  of  the  C  colony  and  caused  each  to  rear  four 
callows  from  pupre  of  the  E  colony.  When  the  callows  were  six- 
teen days  old  I  introduced  into. every  queen's  cell  two  colony  C 
adults  deprived  of  smell-sense.  These  adults  were  all  received 
amiably  by  the  callows,  indicating  that  they  had  tl:e  same  sort  of 
odor  as  had  the  queen. 
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OK  THE  PBOBABLE  AGE  OF  THE  ALABAMA  WHITE  LIME8T0KE. 
BY   THOMAS   L.    CASEY. 

The  Jackson  stage  of  the  marine  Eocene  may,  and  probably 
does,  offer  several  lithological  characters  in  common  with  the  Vicks- 
burg,  but  in  the  nature  of  its  fossils  it  differs  so  profoundly  that 
it  is  impossible  to  conceive  of  aught  else  than  the  lapse  of  a  greatly 
prolonged  time  interval  between  the  two  horizons.  Among  some 
240  species  of  the  Jackson  group  I  coUected  at  Moody's 
Branch  and  at  Montgomery,  La.,  and  the  blufli  below,  I  am 
unable  to  recognize  more  than  eight  0[  ten  which  are  unmiB- 
takab]y  identical  with  any  of  a  still  larger  series  which  1  have 
found  in  the  Vicksburg  beds  during  a  residence  of  nearly  two 
years.  It  is  true  that  there  are  quite  a  number  of  Vicksburg 
species  so  closely  related  to  analogues  of  the  Jacksonian  as  to  con- 
clusively indicate  a  direct  descent  from  the  latter,  but  many  of 
these  species  belong  to  that  class  which,  from  the  isolation  of  their 
environment,  are  peculiarly  slow  in  evolutionary  changes,  such,  for 
example,  as  Dentalium  and  Cadulm  and  some  of  the  small 
bivalves,  which  from  their  frailness  must  live  very  secludeii  lives. 

The  fact  which  most  distinctly  proclaims  the  revolution  of 
enviroumenta)  conditions  that  mu»t  have  l)ecn  brought  about 
during  the  interval  in  question,  and  the  probably  great  lajjse  of 
intervening  times  is  that  so  many  highly  characteristic  Eocone 
form.^,  such  as  Vencricardia  j)lanwoda^  Vcrtlcordia  eocetm'.^  Calyp' 
trap  horns  J  Pseudollvfiy  Capulu^,  VohdUithes^  Papilllnit^  Lappariay 
and  other  inollusks,  besides  a  number  of  very  characteristic  Tur- 
binolid  corals,  completely  disapjHjar  and  leave  no  descendant  in 
any  way  related  to  them,  for  there  arc  no  sj^ecies  occurring  in 
the  Vicksburg  strata  which  recall  any  of  these  forms.  And 
again,  there  are  inuuy  distinct  tyjws  in  the  Vicksburgian,  such 
as  TritohopMiM  and  Lijria  costata^  the  ancestry  of  which  cannot 
be  satisfactorily  traced  from  the  Jackson,  and  which  must  have 
rec|uired  a  long  time  for  their  evolution.     In  addition  to  these 
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beds  were  formed.  The  order  of  emergence  of  the  various  de- 
posits— which  were  all  more  or  less  local — may  therefore  be  stated 
to  be:  (1)  Jackson  stage,  (2)  Red  Bluff  substage,  (3)  Byramsub- 
stage,  and  (4)  Vicksburg  stage.  The  Scobinella  calaia  men- 
tioned by  Mr.  Langdon  among  the  Byram  fossils,  is  not  exactly 
the  same  as  the  form  described  from  Vicksburg  under  that  name, 
but  is  a  very  well-marked  variety  or  subspecies,  related,  in  fact, 
more  closely  to  the  form  occurring  at  Red  Bluff*.  The  degenera- 
tive Vicksburg  modification,  strangely  enough,  appears  to  be 
entirely  wanting  in  the  lower — limestone — horizon,  but  is  suffi- 
ciently common  in  the  upper  marls,  as  in  the  case  of  Orbitoidea 
mantelli  alluded  to  above. 
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I  placed  some  hundreds  of  pupsd  at  the  T  corner,  and  taking 
marked  and  unmarked  ants  from  the  nest  J,  introduced  them  to 
the  maze  through  the  tube,  T.  In  no  case,  except  when  mani- 
festly lost,  did  any  ant  carry^  in  a  pupa  without  having  first  made 
the  journey  without  a  burden.  Sometimes  an  ant  traversed  more 
than  one  run  before  she  began  the  labor  of  carrying  in,  and  if  she 
afterward  used  more  than  one  of  the  runs  she  never  used  other 
than  those  she  had  previously  traversed,  no  matter  how  many  of 
her  fellow  burden-bearers  were  travelling  the  other  routes.  If  the 
glass  floor  was  clean  she  apparently  had  greater  difficulty  in  estab- 
lishing her  trail  than  when  the  floor  was  covered  by  wood  or  by 
earth.  In  the  first  case,  she  would  go  a  short  distance,  as  from 
T  to  a'  or  n',  and  return,  and  then  would  prolong  her  next  jour- 
ney as  far  as  a^  or  n',  and  she  might  make  many  excursions  from 
T  over  the  same  path  before  she  discovered  the  entrance  to  the  nest 
at  J.  When  the  floor  was  covered  with  earth  a  single  trip  often 
sufliced,  and  she  began  to  carry  in  when  on  her  second  excursion 
from  T,  The  structure  of  the  ant's  feet  adapts  them  to  the  partial 
clasping  of  particles  of  earth,  and  it  may  be  that  pressure  assists 
in  the  deposit  of  the  scent. 

Having  begun  to  carry  in,  an  ant  usually  continued  her  work 
incessantly,  making  from  thirty-seven  to  seventy  round  journeys  in 
an  hour.  No  burden -bearing  ant  ever  made  a  loop  in  her  own 
trail.  The  shortest  run,  c-J,  was  not  oftenest  taken,  but  no  ant 
ever  carried  in  by  a  route  longer  than  a  single  run,  a,  ?n,  o-d, 
n  or  h. 

The  c-d  run  virtually  counted  as  but  one,  for  when  any  ant 
had  made  the  c  or  the  d  passage,  she  afterward  used  either  side  of 
the  central  block  c  with  little  hesitation. 

There  was  no  evidence  that  any  ant  was  influenced  by  the  fact 
that  the  o-d  run  was  shortest,  and  that  there  were  certain  ad- 
vnntnges  in  following  a  straight  line;  but  we  should  not  therefore 
lul^«tily  <leclare  that  ants  have  no  reasoning  power.  The  Chinese, 
for  reasons  weW  known  to  themj^lves,  generally  make  their  roads 
crooked. 

The  ingoings  and  returns  of  several  marked  ants  during  one 

*The  ants  withdraw  their  yoang  from  currentji  of  atr  even  more  qaickly 
than  from  light.  If  the  ants  huddled  upon  the  pupn,  making  their  own 
bodies  a  Hcreeii  from  the  light,  they  were  impelled  by  my  gently  blowing 
iftto  the  tube  T  to  Hcarch  for  a  tranquil  refuge  in  the  nest. 
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hour  were  recorded.  Dot  One  made  seventy-two  journeys,  going 
in  and  returning  by  the  c-d  run.  Deviations,  apparently  caused 
by  pressure  or  by  momentum,  were  sometimes  made  on  departing 
from  T  or  from  J,  but  she  never  deviated  from  her  trail  more  than 
four  times  her  own  length  without  discovering  her  error  and  retrac- 
ing her  path  into  the  o-^  run. 

Dot  Two  made  sixty -one  round  journeys  by  the  o-d  run.  Other 
ants  were  at  the  same  time  going  in  and  returning  by  the  same  and 
by  other  routes. 

Dot  Three  made  forty  round  trips.  The  first  fourteen  were  all 
by  the  n  nm.  She  was  then  carried,  apparently  by  her  own 
momentum  under  a  heavy  burden,  into  the  a  run,  and  there 
wandered  to  and  fro,. utterly  lost,  notwithfetanding  the  frequent 
passing  of  her  comrades.  She  eventually  made  her  way  by  the  a 
run  into  J.  Somewhat  later,  under  similar  momentum,  she  like- 
wise floundered  through  o-d,  and  then  at  intervals  she  afterward, 
with  no  hesitation,  four  times  took  the  o-d  route  to  L  All  her 
other  ingoings  and  all  her  returns  were  via  the  n  run.  A  few 
hours  later,  when  I  again  set  the  ants  to  work.  Dot  Three  again 
took  the  n  route,  and  in  an  hour  made  forty-eight  round  trips 
thereby.  A  few  times  she  made  impetuous  starts  into  other  runs, 
but  she  every  time  retraced  her  steps  and  followed  her  best-known 
path.  I  then  removed  her  to  a  Petri  cell,  closed  the  entrances  to 
all  runs  other  than  e-d  and  m,  and  put  several  unmarked  ants  to 
the  work  of  carryiug  iu  pujiie*      During  that  aftoraoon  and  the 
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parts  of  0-d.  Il  was  plain  that  the  trail  of  Dot  Six  through  the 
hole  gave  them  no  guidance.  At  last  one  of  the  two  ants  found 
the  hole,  passed  through  it,  made  her  way  in,  returned  and  carried 
in  the  dropped  pupa,  passing  the  hole  the  second  and  third  times 
with  no  hesitancy.  The  trail  of  this  ant,  added  to  that  of  Dot  Six, 
apparently  gave  no  clue  to  the  remaining  ant,  for  she  continued  to 
hunt  for  an  exit  until  she,  too,  finally  found  the  hole  for  herself, 
and  went  through  it  to  I.  During  succeeding  hours,  after  2  and  S 
were  unstopped,  no  more  than  the  three  ants,  including  Dot  Six, 
ever  used  the  hole  as  a  passageway. 

While  the  ants  wecQ  carrying  in  pupie,  one  of  the  two  queens  in 
the  nest  twice  came  out  to  the  T  corner,  examined  the  pupae  pile 
and  went  back,  but  no  worker  changed  her  route  to  follow  that  of 
the  queen. 

It  is  evident  from  the  foregoing  records,  giving  examples  taken 
from  among  many  made,  that  the  ant  followed  her  own  trail, 
taking  it  in  either  direction  with  equal  facility.  She  was  doubtless 
influenced  in  her  course  by  the  topography  of  the  ground.  Dot 
Seven  always  went  in  through  the  b  run,  passing  close  to  the  outer 
wall  at  6*.  On  returning  she  usually  mounted  a  corner  of  the 
inner  wall  near  6*  and  scrambled  down  its  vertical  face.  The 
latter  route  was  feasible  for  a  return  journey,  but  impracticable 
for  her  when  she  carried  a  burden. 

When  the  ants  regularly  took  one  route  for  the  outgoing  and 
another  for  the  ingoing  trip,  they  appeared  to  follow  the  line  of 
least  resistance,  or  to  be  influenced  by  convenience.  I  have  repeat- 
edly seen  ants  change  their  customary  route  when  they  found  their 
progress  hindered  by  other  ants  that  were  taking  the  same  or  the 
opposite  course.  When  ants  journey  in  numbers  they  go  by  one 
route  and  return  by  another,  as  human  throngs  divide,  for  mutual 
advantage,  into  two  processions  for  crossing  a  bridge,  one  moving 
to  the  right,  the  other  to  the  left. 

The  ants  cannot  follow  the  trail  of  a  foe.  An  intruder  whose 
aura  has  alarmed  the  colony  may  pass  close  to  a  resident,  alert  on 
the  warpath,  and  the  resident  will  run  to  and  fro  with  no  clue 
to  the  exact  location  of  ttie  enemy  until  the  touch  of  an  antenna 
reveals  it. 

Bethe  holds  that  there  is  a  polarization  of  the  scent,*  showing 

*  Albreoht  Bethe,  Durfenwir  denAmeisen  und  Bienenphy$ehi$ehe  Qtiali- 
men  zuschreiben,     Pfluger*8  Arohiv,  Vol.  70,  Jan.,  1898. 
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any  other  one  of  these  queens,  and  aU  of  the  young  ants  would 
congregate  around  any  one  of  the  sister-queens. 

Queens  of  the  same  colony  have  the  same  odor.  Two  queens, 
each  having  a  similar  mixed  family  made  up  of  her  own  and  a 
different  stock,  were  interchanged  with  no  disturbance  of  the 
domestic  life  in  either  nest. 

Isolated  queens  of  colony  D  reared  each  a  few  workers  from 
pupae  of  the  C  colony.  The  workers  so  reared  would  live  amica- 
bly with  any  sister  of  the  queen  that  reared  them  and  abo  with 
one  another. 

A  colony  C  queen  and  her  issue  reared  two  ants  from  pupae  of 
the.  E  colony.  When  the  two  ants  were  a  month  old  they  were 
removed  from  the  fostering  family  and  were  introduced  into  a  cell 
containing  a  queen  and  adult  workers  of  the  C  colony  all  deprived 
of  the  smell- sense.  The  young  ants  at  once  snuggled  the  queen 
and  affiliated  with  the  adults.  They  manifestly  found  in  this 
sister-queen  and  her  workers  the  exact  odjr  to  which  they  were 
accustomedi  • 

I  took  two  queens  of  the  C  colony  and  segregated  each  with 
pupae  of  the  E  colony.  After  the  pupae  had  become  ants  fifteen 
days  old,  an  exchange  of  queens  caused  no  demonstratiou  of  sur- 
prise or  of  hostility. 

The  Inherent  odor  of  the  queens  and  that  of  the  workers  in  the 
same  colony  is  of  like  qnalitiiy  though  the  odor  of  a  (jueen  is  prob- 
ably stronger  than  ihat  of  a  worker. 

The  behavior  of  kinj^s  in  the  nests  proves  them  to  be  unable  to 
distinguish  between  (jueens  and  large  workers. 

Workers  remov(Ml  from  the  C  colony  and  segregated  when  eight 
(lays  old  received  amicably,  after  nine  months  of  separation,  the 
two  sister-queens  in  whose  nests  they  had  spent  the  first  few  days 
of  active  life.  Unless  their  own  odor  was  similar  to  that  of  these 
(ji  100 lis  they  must  have  had  a  personal  memory  of  thenu  These 
>\()rkers  rejected  ipieens  of  another  colony^ 

1  isolated  (pieens  of  the  C  colony  and  caused  each  to  rear  four 
callows  from  pup:o  of  the  E  colony.  When  the  callows  were  six- 
teen tlays  old  I  introduced  into. every  queen's  cell  two  colony  C 
ad»:lis  deprived  of  smell-sense.  These  adults  were  all  received 
amiably  by  the  callows,  indicating  that  they  had  the  same  sort  of 
odor  as  had  the  queen. 
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QueeDs  and  workers  will  usually  live  peaceably  with  any  ant 
that  they  have  reared  from  the  pupa,  and  they  may  be  caused  to 
rear  successive  broods  of  unlike  lineage,  or  to  rear  at  one  time  a 
brood  from  eggs,  larvse  or  pupse  of  diverse  stock.  But  both  queens 
and  workers  appear  to  be  less  at  ease  and  to  filiate  less  closely 
with  such  associates  than  with  those  of  their  own  line,  unless  they 
greatly  outnumber  the  introduced  members  of  their  group.  If 
pupae  of  alien  stock  are  given  to  them  in  large  number?,  shortly 
before  the  pupae  become  callows,  many  of  the  callows  are  immedi- 
ately killed^  I  segregated  three  groups,  each  consisting  of  a  colony 
C  queen  and  seven  adult  workers,  and  gave  to  each  group  eight 
pupse  from  colony  E.  In  two  of  these  groups  the  pupae  all  became 
callows  within  four  days  and  all  were  killed.  In  the  third  group 
the  pupae  were  younger,  none  became  active  before  the  seventh  day 
after  being  introduced,  and  ^ve  were  permitted  to  live.  These 
five  callows  had  doubtless,  during  their  longer  reeidence  in  the 
group  fostering  them,  been  overlaid  with  the  odor  of  the  C  colony, 
and  therefore  when  they  became  active  they  bore  an  odor  inoffen- 
sive to  their  adult  companions.  They  were  doubtless  smeared 
with  the  odor  of  their  hosts. 

I  have  repeatedly  seen  a  queen,  with  numerous  workers  of  alien 
stock,  flee  from  the  group  of  ants  that  I  had  induced  her  to  rear 
in  her  own  nest.  ,  She  had  been  unable  to  lick  so  many  pupae  into 
her  own  likeness. 

Atits  remember y  or  are  for  some  time  positively  chemotropic  to, 
the  odor  to  which  they  were  earliest  aecuitomed.  An  isolated  queen 
of  the  D  colony  first  reared  four  workers  from  larvae  of  the  C 
colony,  and  later  on  this  mixed  group  reared  three  callows  from 
pui)ie  of  the  E  colony.  When  these  callows  were  fifteen  days  old 
I  removed  them  to  the  E  colony,  where  they  were  happily  domes- 
ticated five  days.  I  then  sequestered  them  in  a  Petri  cell,  and 
found  that  they  instantly  affiliated  with  either  the  D  colony  queen 
or  the  C  colony  workers  that  had  earliest  fostered  them.  They  also 
a^liated  with  C  colony  adults  deprived  of  the  smell-sense. 

Two  (jueens  of  the  C  colony  separately  reared  eight  callows  from 
pupae  of  the  E  colony.  When  the  callows  were  from  eight  to  fifteen 
days  old,  I  put  the  two  queens  into  one  Petri  -cell  and  the  eight 
callows  into  another,  and  kept  the  C  and  E  ants  thus  apart  for 
thirty  days.  I  then  reunited  the  queens  and  the  young  ants  lind 
they  n^^aiu  filiated,  with  no  sign  of  distrust  or  aversion. 
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many  of  its  pupae.  I  then  segregated  all  callows  that  appeared 
on  the  same  day  among  the  pupse,  and  in  my  experiment  used 
none  that  had  been  nursed  by  any  ant  during  the  last  three  days 
of  the  pupa-stage,  or  that  had  ever  met  any  ant  other  than  those  of 
her  own  age  and  lineage.  When  the  callows  were  from  sixteen 
to  twenty  days  old,  I  introduced  into  a  Petri  cell  containing  several 
of  the  segregated  callows  single  ants  from  among  their  blood- 
relations  in  the  Lubbock  nest.  Ants  of  about  their  own  age  were 
always  received  with  little  attention  and  no  nabbing;  older  workers 
with  considerable  attention  and  occasional  nabbing;  and  very  old 
workers  or  queens  were  attacked  and  pulled  about  by  as  many  as 
three  or  four  callows  at  once.  The  amount  of  excitement  produced 
by  the  newcomer,  and  the  number  of  attacks  made  upon  her 
person,  bore  a  direct  ratio  to  the  depth  of  her  color.  When  an 
old  worker  had  first  been  introduced  and  domiciled,  the  introduc- 
tion of  a  second  adult  caused  little  excitement;  but  that  of  a  queen 
called  forth  all  the  usual  demonstrations  of  interest  or  distrust. 
If  a  queen  was  first  introduced  and  domesticated,  then  the  intro- 
duction of  an  old  worker  was  an  unimportant  event*  A  second 
queen  or  a  second  adult  was  always  received  with  lesser  attention. 
I  therefore  think  that  the  ants  discriminate  not  only  in  regard  to 
the  quality  of  the  odor  presented,  but  also  as  to  its  intensity,  and 
that  the  queen  presents  the  ancestral  odor  in  a  more  foncentrated 
form  than  do  her  workers.  None  of  these  introduced  ants 
attacked  the  callows,  and  all  callows  affiliated  with  the  introduced 
ants  within  a  day ;  but  the  fighting  instinct  of  the  callow  is  evi- 
dently aroused,  not  only  by  ant-odors  to  which  it  is  unaccustomed, 
i)Ut  by  an  intonsor  expression  of  its  own  inherent  odor.  If  the 
older  ants  hore  an  adventitious  odor  through  association  with  aliens 
reared  in  their  nest,  then  the  young  ants  would  have  borne  the 
same  odor  and  would  have  offered  the  same  reason  for  attack. 

With  tiie  purpose  of  ascertaining  whether  the  odor  of  the  ant 
was  |)orceplil)le  to  other  ants  when  deposital  upon  inanimate  objects, 
I  took  a  new  unused  maze  and  smeared  the  floor  and  walls  of  the 
a  and  tlio  n  runs  with  the  juices  of  kindred  queens  and  workers, 
and  llie  m  and  b  runs  with  the  juices  of  aliens,  leaving  the  c  and 
(/  runs  unsraeared.  This  smearing  did  not  manifestly  infiuence  the 
ants  in  their  choice  of  a  route  in  carrying  pupas  from  7' to  /. 

I  then    laid  upon   the  floor   of  the  a  and   n  runs  earth  newly 
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when  all  of  its  body  except  the  head  and  one  pair  of  legs  has 
been  clipped  ofi.  I  have  seen  an  ant,  deprived  of  the  smell-sense, 
continue  through  eighteen  hours  its  grip  upon  an  adversary's 
antenna.  An  antennaless  ant  will  fight  with  energy  and  endur- 
ance, the  difference  between  its  battles  and  those  of  a  whole  ant 
being  in  that  it  fights  indiscriminately  the  ants  of  its  own  and 
other  colonies.  In  the  complete  ant  the  odor  appears  to  modify, 
control  or  determine  the  fighting  reflex. 

In  all  cases  of  transfer  from  one  kindred  group  to  another  there 
are  evidences  that  the  whole  ants  discern  differences  in  the  indi- 
viduality of  their  companions  whether  queens  or  workers.  Every 
newcomer  is  examined,  sometimes  from  end  to  end,  by  touches  of 
the  antennse;  there  is  often  much  hesitating  and  tentative  nabbing 
of  an  ant  that  is  ultimately  received  into  full  fellowship,  and  two 
or  three  impetuous  onsets  often  precede  complete  filiation. 

In  determining  through  their  actions  the  affinities  and  repulsions 
of  the  ants,  I  have  consideied  final  relationships  more  important 
than  first  behavior. 

The  removal  of  the  antennse  does  not  destroy  the  odor  of  the 
ants  so  maimed,  for  neither  their  enemies  nor  their  kindred 
change  on  this  account  their  usual  behavior  toward  them.  But 
the  excision  of  these  prominent  organs  reduces  greatly  their 
liability  to  seizure. 

The  commingled  odors  of  all  the  anta  in  the  nest  constitutes  what 
Bethe  calls  the  Neststoff,  or  what  I  shall  call  the  aura  of  the  nest. 
It  is  diffused  in  air  or  ether  from  the  animate  occupants  of  the  nest, 
and  it  is  discerned  by  the  ant  through  the  twelfth,  the  distal,  segments 
of  her  antennce. 

By  this  aura  every  ant  recognizes  its  own  abode  and  distinguishes 
it  from  the  abode  of  other  colonies.  The  aura  of  the  nest  may  be 
superadded  to,  but  does  not  extirpate,  the  individual  scent  nor  the 
inherent  body  odor. 

The  creation  of  a  new  nest -aura  is  always  possible  through  the 
gradual  admixture  of  different  odors  produced  by  and  disseminated 
from  living  auts  reared  from  egg9,  larvae  or  pupse  of  alien  colonies. 

Any  ant  bearing  the  preponderating  odor  is  apt  to  gain  easy 
admission  to  the  nest.  The  countless  variations  observed  in  the 
treatment  of  newcomers  are  due  to  the  infinitely  variable  propor- 
tions in  the  odors  borne  by  the  ants.     If  an  ant  permanently  bears 
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an  odor  which  is  a  component  of  the  aura,  she  may  be  eventually 
accepted  as  an  associate.  If,  in  a  group  of  ants  reared  in  equal 
numbers  from  the  pupse  of  two  colonies,  G  and  E,  I  introduce  an 
ant,  deprived  of  smell-sense,  from  either  the  G  or  the  E  colony, 
the  fearless  newcomer  is  received  with  excitement  and  alarm  and 
may  be  attacked  with  violence.  But  the  attack  is  never  fatal, 
and  the  blood -relative  of  half  the  group  is  eventually  permitted  to 
remain  peacefully  in  the  nest.  When  a  whole  ant  from  either  G 
or  E  colony  is  introduced,  the  newcomer  manifestly  discerns  an 
unfamiliar  aura  and  either  flees  or  else  fights  to  a  fatal  end. 

The  sensitivity  of  the  normal  ant  to  the  aura  of  an  alien  nest 
causes  her  to  fiee  from  it  when  escape  is  possible,  and  to  endeavor  to 
hide  herself  when  she  cannot  escape.  I  have  deprived  many  ants 
of  the  distal  segments  of  the  antenme,  and  have  found  that  on 
complete  recovery  from  shock-effect  their  behavior  was  to  be  dis- 
tinguished from  that  of  normal  ants  by  the  absence  of  an  exhibition 
of  alarm  when  introduced  into  the  nest  of  aliens.  Such  maimed 
ants  do  not  flee,  nor  do  they  endeavor  to  hide,  nor  do  they  hesitate 
in  close  approach  to  a  dense  swarm  of  aliens.  Their  conduct  when 
introduced  into  the  nests  of  other  colonies  is  strikingly  different 
from  that  of  the  whole  ant.  Their  action,  whether  in  their  own  or 
an  alien  nest,  evinces  unconsciousness  of  the  aura  that  determines 
the  advance  or  retreat  of  the  whole  ant,  or  causes  it,  with  uplifted 
and  waving  antennae,  to  pursue  an  object  that  is  beyond  its  reach. 
Callows  reared  from  the  third  day  of  the  pupa-stage  with  no  asso- 
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resident  ants  shows  that  the  aura  pervades  the  air  or  the  ether,  and 
gives  intimation  of  the  presence  of  the  intruder  without  denoting 
her  exact  location. 

The  aura  of  an  ant  of  the  same  colony  appears  often  to  deter- 
mine the  route  of  a  companion  not  within  touch  of  the  antennse, 
when  burdens  are  being  carried  into  the  nest. 

The  distance  to  which  the  nest-aura  is  difiiised  may  depend  upon 
the  number  and  quality  of  the  living  inmates. 

Before  an  ant  is  five  days  old  it  has  all  its  reflexes  established^  and 
appears  to  have  sprung  as  from  the  head  of  Jove,  full  grown  and 
completely  accoutred,  into  active  existence. 

Callows  that  became  such  in  the  T  comer  of  the  maze  straightway 
found  a  way  into  the  nest,  and  commenced  the  carrying  in  of  the 
inert  young.       * 

Callows  less  than  five  days  old,  that  had  never  seen  a  queen, 
nor  adults,  nor  earth,  were  transferred  from  their  Petri  cell  to  a 
handful  of  their  ancestral  soil,  and  they  immediately  built  a  nest 
with  runs  and  recesses  such  as  are  made  by  experienced  workers  of 
their  kind. 

Prolonged  captivity  in  a  glass  house  does  not  diminish  their 
ability  to  use  earth  in  nest-making.  I  transferred  to  the  earth 
on  a  Lubbock  nest,  when  they  were  nine  months  old,  some  queen - 
less  ants  that  had  always  lived  without  earth  in  one  of  my  artificial 
nests,  and  gave  them  a  few  larvae  and  pupae.  Within  ten  hours 
they  had  made  as  perfect  runs  and  recesses  as  any  ever  constructed 
by  their  species,  and  had  disposed  the  young  in  the  same  manner 
as  do  their  free  congeners. 

The  unremitting  attention  habitually  given  by  the  workers  to 
the  young  is  hardly  demanded  by  the  necessities  of  the  latter.  I 
segregated  eggs,  larvaj  and  pupae,  and  found  that  eggs  untouched 
during  several  days  bring  forth  normal  larvae;  that  with  no  atten- 
tion from  the  ants  the  full-grown  larva  may  successfully  become  a 
pupa;  and  that  the  whole  pupa-stage  may  be  safely  passed  with 
no  more  tending  than  such  occasional  changes  of  position  as  will 
prevent  the  growth  of  mould.  Penidllium  crustaceum}^  grows  to 
ripeness,  in  either  darkness  or  light,  upon  eggs,  larvae  or  pupae,  if 
left  for  a  few  days  unattended  in  the  humid  atmosphere  required  by 

^^  The  moulds  here  mentioned  were  identified  for  me  by  Dr.  George  T. 
Moore,  of  Dartmouth  College. 
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the  ants,  and  its  sprouting  spores  may  be  seen  on  their  surfaces 
under  a  magnification  of  about  five  hundred  diameters.  If  the 
spores  are  left  undisturbed  they  cover  the  young  with  a  delicate 
dense  white  coat  that  becomes  sage-green  with  the  ripening  of  the 
new  spores.  It  appears  probable  that  the  ants  find  nutriment  in 
the  new  mycelium  of  the  mould,  from  which  they  relieve  the  young 
by  licking  them  frequently  and  thoroughly.  If  the  surfaces  of 
the  ant-children  be  a  kitchen-garden  spontaneously  supplying  the 
nurses  with  aliment,  then  these  ants  enjoy  an  economic  indepen- 
dence surpassed  only  by  that  of  an  ideal  creature  that  could  lay 
eggs  sufficient  for  its  own  nourishment. 

This  delicate  mould  does  not  grow  upon  the  bodies  of  dead 
ants,  but  is  there  replaced  by  Rhyzopus  nigricans^  with  long  and 
spreading  hyphse,  and  in  this  may  lie  the  cause  for  the  carrying  ofi 
and  casting  away  of  all  ants  that  die  or  are  kiUed  in  the  nest. 

So  long  as  the  eighth  and  ninth  segments  of  the  antennce  are  unin- 
jured, the  ant  may  cordinue  to  lift  and  care  for  the  eggs,  larvce  or 
pupcB,  but  after  the  removal  of  these  segments  she  loses  all  interest  in 
the  young  and  performs  no  further  work  in  the  nursery,  I  proved 
this  to  be  true  in  several  colonies.  In  my  colony  B,  which  had 
been  queenless  during  many  months,  the  workers  had  been  singu- 
larly devoted  to  the  larvse  and  pupae  from  their  own  eggs,^'  and  from 
among  these  ants  I  selected  several  that  never  failed  to  lift  a  larva 
when  the  cover  of  their  Petri  cell  was  taken  away.  Some  of  these 
assiduous  nurses  took  all  usual  precaution  for  the  safety  of  their 
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among  the  young,  and  drove  the  alien  nunee  out  from  the  nunery 
to  the  food-room,  where  they  remained  until  I  removed  them. 
The  queen's  clipped  workers  continued  to  tend  the  young  in  the 
manner  of  whole  ants. 

On  clipping  the  antennsB  to  the  seventh  segment^  the  middle  of 
the  segmented  portion  below  the  elbow,  the  ants  lose  all  com- 
munity of  interest.  In  one  of  my  large  nests,"  used  as  a  hotel 
des  invalided^  the  ants  never  congregate,  but  stand  separately  and 
sometimes  almost  equidistant  throughout  the  three  rooms.  The 
gregarious  habit  is  probably  a  conjoint  result  of  the  reflexes  from 
the  five  distal  s^ments. 

The  instinct  of  following  or  huddling,  common  in  young  ani- 
mals, is  manifest  in  this  ant  during  the  first  hours  of  its  acUvitieSy 
when  it  keeps  close  to  any  accessible  queen  or  worker. 

The  huddling  instinct  is  apparently  strong  in  its  relation  to  ants 
of  the  same  or  lesser  age.  I  isolated  pupse  during  the  whole  pupa- 
stage,  thus  freeing  them,  in  their  casting  off  of  both  the  larval 
and  the  pupal  integument,  from  all  except  the  inherent  odor,  and 
I  found  that  the  callows  huddled  as  soon  as  they  were  able  to  walk 
toward  one  another.  The  isolation  of  such  callows  for  twelve 
days  or  longer  did  not  diminish  their  tendency  to  huddle  with  ants 
of  their  own  age  or  with  younger  ones  of  the  same  lineage.  But 
from  the  twelfth  to  the  twentieth  day  of  isolation  there  was  a 
marked  diminution  of  the  disposition  to  follow  the  queen  and  to 
huddle  with  adults.  Dr.  Edward  Thomdike  says"  that  '*  if 
chicks  do  not  have  a  chance  to  follow  a  hen  in  the  first  ten  or 
twelve  days  they  will  not  go  near  one  if  they  have  a  chance."  I 
have  found  no  limit  to  the  age  at  which  a  worker  will  follow  a 
queen,  but  the  attraction  exercised  by  the  queen  is  apparently  due 
solely  to  association.  When  she  or  her  kind  has  not  been  known 
during  ant-infancy,  her  acquaintance  is  made  with  caution  and 
reserve,  if  not  with  signs  of  distrust  or  dislike. 

The  ants  appear  to  exhibit  personal  likings,  aversions,  affinities 
and  antipathies.  They  seem  to  make  and  to  keep  individual 
aa^uaintances.  They  exhibit  true  social  proclivities,  and  they 
manifest  a  possibility  of  surmounting  race  prejudices.  Living 
mainly  in  darkness,  they  receive  impressions  through  the  antennsd 

"  **  Portable  Ant-Nests,"  Biological  Bulletin,  Vol.  2,  Na  3. 
^«  '*The  Hnman  Nature  Club,"  p.  36,  Chautauqua  Pru;  1901. 


544  PROCEEDINGS  OF  THE  ACADEM7  OF  [Oct., 

rather  than  through  the  eyes,  and  they  suggest  the  idea  that  the 
sense  of  smell  may  be  as  efficient  as  that  of  sight  in  appropriately 
connecting  a  creature  with  its  environment. 

I  have  observed  that  these  ants,  like  the  Termites,  are  able  to 
carry  water  for  domestic  uses.  They  probably  lap  the  water  into 
the  pouch  above  the  lower  lip  and  eject  it  at  its  destination.  A  hun- 
dred or  two  of  ants  that  I  brought  in  and  left  in  a  heap  of  dry 
earth  upon  a  Lubbock  nest,  during  the  ensuing  night  took  water 
from  the  surrounding  moat,  moistened  a  full  pint  of  the  earth,  built 
therein  a  proper  nest,  and  were  busy  depositing  their  larvse  in  its 
recesses  when  I  saw  them  on  the  following  morning. 
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NEW  LAND  MOLLirSKB  OF  TEE  JAPANESE  EMPIRE 
BY  HENRY  A,   PILKBRY. 

Enlota  (FleototropU)  iliikokiienaii  n.  sp. 

Shell  openly  umhilicate,  rather  thin,  reddish -brown,  low-conic 
above,  convex  beneath,  irregularly  striate,  and  covered  with  short, 
triangular  cuticular  scales,  a  seriea  of  longer  ones  along  the  per- 
iphery. Whorls  5f  to  6,  slightly  convex,  the  last  carinated  at  the 
periphery,  more  or  less  deflexed  in  front.  Aperture  very  obliquOi 
subcircular,  the  peristome  narrowly  reflexed,  dilated  at  the  oolu* 
mella,  the  ends  approaching. 

Alt.  8,  diam.  14  mm. 

Alt.  7,  diam.  12^  mm. 

Yoshida,  Prov.  lyo.  Type  No.  81885,  Coll.  A.  ^.  8.  P.,'^from 
No.  694  of  Mr.  Hirase's  collection. 

Similar  in  contour  to  trochula,  of   Tsu-shima.     The  cuticular 
scales  are  less  densely  crowded  than  in  scqxuma. 
Enlota  meroatoria  var.  dsBmonomm  noy. 

Shell  solid,  with  well-elevated  spire  and  rounded  periphery, 
slightly  plicatulate  above,  aa  in  merecUarya,  from  which  it  differs  in 
the  straighter,  slightly  bent  forward,  basal  lip,  with  an  impressed 
line  or  two  behind  it,  as  in  E,  caliginosa. 

Alt.  27,  diam.  36  mm. ;  whorls  6J. 

Alt.  20i,  diam.  29  mm. ;  whorls  6f . 

Kikai,  Osumi  (Mr.  Y.  Hirase,  No.  683 ).  It  occurs  fossil  with 
a  form  of  Eulota  luhuana,  a  large  form  of  E.  ^ieboldiana^ 
Cyclop  horns  iurgidus^  and  fragments  of  a  ClauHUa^  in  a  calcareous 
depoi?it  consisting  largely  of  foraminifera. 

Ealota  (FleototropU)  omieniii  n.  sp. 

Shell  small,  openly  umhilicate,  low-oonic  above,  convex  beneath, 
carinate  at  the  periphery,  brown.  Surface  of  the  last  whorl 
shaggy  with  triangular  cuticular  scales,  large  for  so  small  a  shell, 
and  longer  at  the  periphery.  Whorls  4J,  convex,  those  of  the 
spire  roughly  striate,  the  last  slightly  and  slowly  desoending  in 

35 
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boat.  Aperture  ohfiqoe,  aobdrcolar,  the  parietal  wall  excisiii^ 
about  ooe-foarth  of  the  eirde.  Periatome  tlun,  narrowlj  ex- 
panded tliTOiiglKiiit»  BBOie  dilaOed  at  die  eulmndlar  imeftioii. 

AIc  3^  diam.  7^  mm. 

Itanami,  Omi  (Xr,  Y.  Hinae.  No.  752). 

Madi  fike  H  Upii^karm  war.  temmu  Gode,  fnt  with  fewer 
wlmrlaaiid  mam 


SMI  resernhfinr  tr.  pmtmim&t  EhnL  m  amtamrz  ambOieate, 
Ywrr  gkiVT,  fi^ht  chucaat  cuIoriL  Stulytig  of  fent  growth- 
fines  aad  exonaTelT  6ie»  «vibij>i)i»ifteftr  s^nl  icnr.  Spire  high, 
aont^exJr  omucl  Whoii»  >V.  •JoaTex^  the  ^aic  nowied  at  the 
peripherr,  Tvry  d^hdr  dexem&i^  oa  fr*ral.  a  iztie  ooBstrieted 
hehiad  the  lip.  Briee  iimT^x.  impreared  aa  ihe  3iai&.  Aperture 
less  t)ibk5qcie  tlian  in  O.  p^j*hi%ZM^  rmmisd^  t^  MncL  wall  exeie- 

«xria2ftM.  i^  ooaer  lip  idLnrT  redfexec^  MtunanJiir  mrsia  dilated 
aK>«^.  h^lf  eo^reffizcr  i^  aoic>CL'%!u&.     Gitiioieiia  5ttdvMrc.«al  above. 

Ajl  1-4^    iiam.  It^  mn- 

lOkarlT^  Son^    IL-   Y.  H>a».  X?.  ?  U 

T^  f-V3i  ■iliare  fntu  *^  putpfit-a  ji  >  strxVr  ^rw^  fewer 
WMC*SL  iarx  cater  Aani  ii'rasjs^i::^'^.  lie  loi...  %  ivs  Lti;.  ;i.dereDt 
i»na  yi  zx^  ^ujaran^.^k  I  i:  i>jc  :i.i.^  z  z-.-^v*  ;»  ^u<..\i»A  lo  G. 
^fii*i<c.'««.     Tie  T»>  <ceeft9  i^»  izctij^iiL.7  a»:tiv.%:u  •trua    /tdsboota 
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ture  wide,  semicircular,  banded  within,  somewhat  oblique;  peris- 
tome thin,  narrowly  expanded  throughout,  white-edged,  the 
columellar  margin  dilated,  purple-black,  partially  covering  the 
umbilicus. 

Alt.  26^,  diam.  25  mm. 

Alt.  24,  diam.  22^23J  mm. 

Oshima  (Amani-Oshima),  Mr.  Y.  Hirase,  No.  352. 

This  charming  species  is  closely  related  to  O.  Largillierti  of 
Okinawa,  and  has  also  some  superficial  resemblance  to  Eulota 
eallizona  var.  Dixoni.  It  differs  from  the  former  in  the  larger 
umbilicus  and  the  pyramidal  rather  than  turbinate  contour. 

A  specimen  I  dissected   has  the  exceedingly  long  kidney  and 
characteristic  genitalia  of  Oanesella,     As  its  close  relationship  to 
Largillierti  is  obvious,  that  species  can  no  longer  be  placed  in 
Eulota,  as  some  authors  have  done. 
TrUhopUta  hilgendorfl  var.  tenuii  nov. 

Closely  resembling  T,  hilgendorfi  (Kob. ),  this  form  difl^rs  in 
being  thinner  with  perceptibly  larger  aperture,  and  the  surface  is 
seen  under  a  lens  to  be  finely  decussate,  the  fine  growth-wrinkles 
being  cut  into  spiral  series  of  long  granules.  Pale  corneous- 
brown,  with  inconspicuous  darker  streaks. 

Alt.  9 J,  diam.  14-15  mm. 

Ibuki,  Omi  (Mr.  Y.  Ilirase,  No.  310c). 
Triihoplita  ooUinsoni  var.  okinoshimsB  nov. 

Similar  to  var.  ca^ta,  but  not  papillose,  distinctly  decussate, 
especially  beneath,  with  a  reddish-chestnut  band  at  the  slightly 
angular  periphery.     Whorls  5f  to  6. 

Alt.  lOi,  diam.  15  mm. 

Alt.  \)y  diam.  13J  mm. 

Okinosbima,  Tosa.     Ty[)e  No.  81,884,  Coll.  A.  N.  S.  P.,  from 
No.  ()iK  of  Mr.  IIiraao*s  collection. 
Kaliella  praDalta  n.  sp. 

Shell  perforate,  pyramidal,  pale  brown,  the  surface  glossy  and 
smooth.  Spire  very  higli,  straightly  conic,  the  apex  obtuse, 
whorls  9y  convex,  the  last  angular  at  the  periphery,  convex 
beneath.  Aperture  semicircular,  the  lip  thin  as  usual,  columella 
vertical,  triangularly  dilated  above. 

Alt.  4,  diam.  2^  mm. 

Ryozen,  Omi  (Mr.  Y.  Hirase,  No.  743). 
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This  spedes  is  distinguished  among  the  crowd  of  Japanese 
Kaliellas  by  its  high,  pyramidal  contour  and  numerous  whorls. 
In  outline  it  resembles  Buliminopsis  turriia  (Gude).  It  has  not  the 
minute  vertical  striation  of  most  species  of  the  genus. 

XalieUa  kyotoeniii  n.  spi 

Shell  imperforate,  obtusely  pyramidal,  the  apex  obtuse ;  thin, 
.  yellowish  brown,  smooth  but  rather  dull,  more  glossy  beneath. 
Whorls  6,  very  convex,  the  last  rounded  at  the  periphery  and 
beneath,  impressed  around  the  axis.  Aperture  lunate,  chiefly 
basal;  peristome  thin  and  acute,  abruptly  reflexed  over  the  umbili- 
cal perforation. 

Alt.  3,  diam.  3  mm. 

Kyoto  (Mr.  Y.  Hirase). 

Much  larger  than  nanodes,  pagodulaides  or  harimermSf  and  well 
rounded  at  the  periphery. 

XalieUa  modeita  n.  sp. 

Shell  minutely  perforate,  similar  to  K.  pagoduloides,  but  less 
elevated  and  larger.  Whorls  4f ,  very  convex,  the  last  rounded 
at  the  periphery,  impressed  in  the  centre  beneath.  Sculpture  of 
excessively  fine,  close,  subobsolete  striae,  the  base  most  minutely 
striate  spirally.     Aperture  lunate. 

Alt.  2.4,  diam.  2.7  mm. 

Oshima,  Prov.  Higo  (Mr.  Y.  Hirase). 
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rather  long  and  lies  backward  m  the  suture;  the  whorl  la  then 
rather  strongly  oonstricted  aud  almost  smooth,  t[ie  riblets  reappear- 
ing behind  the  lip.  Aperture  oblique,  dreular,  peristotue  narrowly 
reflexed  and  doubled.  Operculum  thin,  reddish -corneous^  smooth 
externally.  ^ 

Alt,  2.3,  diam.  3.7  mm. 

Kagoshima,  Satsuma^  Kiustu  (Mr.  Y.  Hirase,  No.  704). 

The  **  neck*'  is  more  conatricted  than  in  A,  melaimpoma^  and 
(he  operculum  is  thin.  It  differs  in  sculpture  from  the  other 
Japanese  species  of  Ahjemis,  which  are  all  a  good  deal  alike  in 
form. 

Cjolophomt  turgidui  var.  angnlatni  nor. 

Substance  of  the  shell  roseate;  thick  and  strong,  distinctly  angu- 
lar or  carinated  at  the  periphery;  interior  orange  or  orange-red. 
Whorls  5. 

Alt.  23^,  diam.  29  mm. 

Alt  16,  diam.  20  mm. 

Loo  Choo  (Mr.  Y.  Hirase,  No.  713). 


^ 
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A  QUICK  METHOD  OF  TESTINO  FOR  OOLD. 


BY  E.  GOLDSMITH. 

The  volcanic  rocks  of  the  crater  in  which  the  towns  of  Cripple 
Greek  and  Victor,  Colo.,  are  built,  according  to  Mr.  Moore,  the 
ohief  mining  engineer  of  the  district,  all  contain  gold.  The  rock 
mined,  however,  is  thrown  on  the  dump  and  many  thousands  of 
tons,  not  worked  for  the  gold  at  present,  are  piled  up  outside  the 
mines. 

The  vein  gold,  in  the  form  of  sylvanite,  telluride,  and  prob- 
ably calaverite,  is  separated  by  hand  from  the  gangue  or  rock  and 
sent  to  the  smelters  for  reduction.  A  specimen  was  secured  from 
a  depth  of  about  800  feet  below  the  surface.  Its  general  appear- 
ance was  not  very  promising,  inasmuch  as  the  minerals  were  so^ 
finely  divided  that  a  mechanical  separation  for  a  test  seemed  to 
involve  a  waste  of  time.  Separation,  melting  and  cupellation  are 
practiced  extensively  and  are  well  known.  A  quicker  and  simpler 
method  for  at  least  a  qualitative  determination  of  the  gold  in  the 
rock  can,  I  think,  be  devised.  Since  these  and  other  gold  com- 
pounds are  very  fusible,  it  seemed  probable  that  the  small  particles^ 
of  the  gold  ealta  may  be  fused  toother  before  the  blowpipe  In  the 
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little  Ditric  acid  was  added  and  rubbed,  then  poured  into  a  capsule; 
a  second  dose  of  nitric  acid  was  given  and  worked  as  before.  The 
gold  appeared  now,  after  washiug  with  water,  in  its  bright  yellow 
color.  The  acid  solution,  after  settling,  poured  cleanly  into  a  test- 
tube,  gave  with  a  few  drops  of  hydrochloric  acid  the  well-known 
white  precipitate  of  chloride  of  silver  soluble  in  ammonia. 

The  gold  was,  as  may  be  expected,  in  very  thin  plates,  and, 
although  not  absolutely  pure,  showed  the  two  distinct  colors  of  the 
metal— the  fine  yellow  by  reflected  light,  and  the  violet  color 
when  a  ray  of  ordinary  light  passed  through  it  and  was  observed 
under  the  microscope  by  sunlight.  By  artificial  light  the  color  is 
modified  to  a  greenish  tint.  The  test  of  a  gold-containing  mineral 
in  a  rock,  as  described  above,  can  be  made  within  ten  minutes. 
The  microscopic  part  of  the  test  is,  of  course,  unnecessary,  as  the 
gold  can  be  seen  as  readily  without  it  after  the  treatment  with 
nitric  acid. 

The  ease  and  quickness  of  this  blowpipe  process  and  the  little 
preparation  required  may  recommend  it  to  prospectors  for  gold 
ore,  who,  we  are  well  aware,  often  overlook  gold-containing  min- 
erals in  the  absence  of  an  easy  and  simple  test.  The  above-described 
method,  if  followed,  may  be  found  helpful,  inasmuch  as  no  new 
instrument  or  apparatus  is  required. 

The  finely  and  sparsely  distributed  gold  compounds  in  the  Crip- 
ple Creek  volcanic  rock  have  a  similarity  in  appearance  to  com- 
mon pyrites.  In  volcanic  rocks,  therefore,  wherein  both  minerals 
may  occur,  the  gold  and  iron  compounds  present  can  only  be  deter- 
mined by  the  application  of  the  proper  tests. 
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November  5. 

Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Twenty-seven  persons  present. 

A  paper  entitled  *'  An  Ecological  Sketch  of  the  Flora  of 
Jamaica,"  by  John  W.  Harshberger,  was  presented  for  publica- 
tion. 

^  ^  Fa&ciolaria  gigantea,  mbsp,  reevei. — Dr.  H.  A.  Pilsbry  exhib- 
ited specimens  from  Little  Sarasota  Bay  aud  Clearwater  Harbor, 
Fla.,  the  former  collected  by  Mr.  Henry  Hemphill,  the  latter  by 
.Dr.  J.  W.  Velie,  who  in  sending  a  s{)€cimen  to  the  Academy  had 
directed  attention  to  the  peculiarities  of  the  form.  Dr.  Pilsbry 
stated  that  the  specimens  are  referable  to  the  form  described  by 
Philippi^  as  Fasciolaria  reevei  Jonas.  That  form  has  been  lost  sight 
of  by  later  observers.  Those  authors  who  have  noticed  it  have  con- 
sidered it  to  be  a  sjmonym  of  F  princeps^  a  species  of  the  Panamic 
zoological  province,  from  which  it  differs  in  the  gradual  decrease  in 
prominence  of  the  sculpture  with  age  and  the  smooth  operculum. 
It  seems  to  be  a  local  subspecies  x)t  F.  gigantea,  differing  from 
that  by  its  much  smaller  size,  the  obsolescence  or  absence  of  nodes 
on  the  last  whorl,  the  longer  and  narrower  anterior  portion,  etc. 
The  shell  reaches  a  length  of  24  cm.,  and  is  covered  with  a  dark 
cuticle,  blackish-chestnut  on  the  last  whorl,  yellowish-chestnut  on 
the  spire.  Under  this  cuticle  and  in  the  mouth  the  shell  is  pale 
salmon-pink.  Fine  lirse  may  usually  be  felt  deep  in  the  aperture, 
but  they  are  not  colored  as  in  F.  princeps. 
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November  26.     * 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 

Tvreutj'One  persons  present. 

Papers  under  th^  following  lilies  were  presented  for  publication: 

"  Cockscomb  Fasciation  of  Pineapples,"  hj  John  W.  Harsh- 
berger. 

•'  Myctophum  phengodes  in  the  North  Atlantic,"  by  H.  W, 
Fowler. 

*'  New  Land  Mollusks  of  the  Japanese  Empire,"  by  Henry  A. 
Pibbry. 

The  death  of  Thomas  Meehan,  Vice-President  of  the  Academy, 
on  the  19th  inst.,  having  been  annonnced,  the  following  minute 
was  unanimously  adopted : 

The  Academy  of  Natural  Sciences  of  Philadelphia  is 
again  called  on  to  record  its  sense  of  loss  in  the  death  of  one  of  its 
oldest  and  most  devoted  associates.  Since  Mr.  Meehan's  election  to 
membership  forty-one  years  ago  he  never  neglected  an  opportunity 
to  manifest  bis  interest  in  the  society,  and  for  much  the  greater  part 
of  that  period  he  gave  freely  of  his  time,  means  and  best  thought 
for  the  increase  of  its  prosperity.  His  special  care  for  the  welfare 
of  the  Botanical  Department  was  manifested  with  singular  devo- 
tion until  physical  exertion  was  no  longer  possible,  and  the  Academy 
is  well  aware  that  the  present  prosperous  condition  of  the  herba- 
rium is  mainly  due  to  his  intelligent  efforts. 

While  his  extraordinary  accuracy  as  an  observer  and  his  clear- 
ness as  a  recorder  of  natural  phenomena  place  a  high  value  on  his 
scientific  work,  he  was  personally  endeared  to  his  fellow -members 
by  unfailing  courtesy,  integrity  and  generosity.  Their  regard 
enables  them  to  appreciate  tbe  more  fully  the  loss  sustained  by  his 
wife  and  family,  to  whom  they  tender  this  assurance  of  their 
hciirtfelt  commiseration. 

John  M.  Macfarlane,  D.Sc,  was  requested  to  prepare  a  bio- 
graphical notice  of  Mr.  Meehan,  to  be  read  at  a  meeting  of  the 
Academy  and  published  in  the  Proceedings. 

Messrs.  Koswcll  C.  Williams,  Jr.,  Henry  G.  Savage,  William 
B.  Davis  and  S.  Harbert  Hamilton  were  elected  members. 

T.  D.  A.  Cockerell,  of  East  Las  Vegas,  N.  M.,  was  elected  a 

correspondent. 

The  following  were  ordered  to  be  printed: 
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AN    ECOLOOICAL  SKETCH  OF  THE  FLORA  OF  SANTO  DOMINGO. 
BY  JOHN  W.  HARSHBERQER,  PH.  D. 

The  inland  of  Santo  Domingo  (Hispanola  of  Columbus)  is 
politically  divided  into  an  eastern  and  a  Western  portion.  The 
eastern  section,  by  far  the  largest,  comprises  the  Republic  of 
Santo  Domingo,  and  the  western  area,  the  smallest,  is  dominated 
by  the  blacks  of  the  Haitian  Republic.  The  island  of  Santo 
Domingo  is  one  of  extreme  fertility.  Columbus,  and  travelers 
since,  speak  in  the  highest  terms  of  the  rare  beauty  and  natural 
grandeur  of  the  island,  which  has  been  called  without  exaggera- 
tion *'  The  Queen  of  the  Antilles." 

Topography. 

Hispanola  by  nature  is  the  geographic  centre  of  the  Greater 
Antilles.  Thomas  Jefferys  in  1760  said:  ''Its  situation  with 
respect  to  the  rest  of  the  Antilles  is  the  most  advantageous  imag- 
inable, as  it  stands,  you  may  say,  in  the  centre  of  this  great  cluster 
of  islands,  and  looks  as  if  intended  by  nature  to  give  laws  to 
them.     The  other  thrc€  i^rreat  Antilles  He  in  such  a  manner  as  la 
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rising  precipitously  from  the  sea,  extending  in  all  directions  and 
apparently  jumbled  up  in  hopeless  confusion.  The  mountains 
consist  of  lofty  forest-covered  peaks,  resembling  the  Alleghenies^ 
the  Alps  or  the  Pyrenees,  but  with  this  difference,  that  they  are 
always  without  snow.  There  are  four  ranges  of  mountains  which 
run  in  a  general  east-and-west  direction,  as  follows :  The  northern 
fragment  is  the  Monte  Cristi  Range;  tho  main  orographic  section, 
the  Sierra  Cibao,  consists  of  lofty  mountains,  with  the  third  range 
as  an  outlier  toward  the  southwest,  and  the  fourth  mass  is  formed 
by  the  tall  mountains  of  the  southwestern  peninsula.  Between 
these  ranges  lie  extensive  fertile  valleys,  threaded  by  streams  of 
limpid  water.  Many  of  these  streams  debouch  on  the  plains  which 
fringe  the  sea-coast,  and  irrigate  those  coastal  areas  which  are 
more  or  less  arid  in  condition,  being  shut  ofi  from  the  prevailing 
winds  and  rains  by  lofty  mountain  summits.  There  are  many 
central  valley  plains  in  the  island.  The  largest  of  these,  lying 
between  the  Monte  Cristi  Range  and  the  Cordillera  Cibao,  extendi 
from  the  sea  at  the  Haitian  border  to  Samana  Bay,  its  eastern 
prolongation.  The  western  portion,  watered  by  the  Yaqui,  is  an 
arid  region  covered  by  chaparral,  where  arborescent  opuntias  and 
cereuses  abound.  The  windward  area,  or  eastern  division,  watered 
by  the  Yuna,  is  covered  by  beautiful  deciduous  plants.  South  of 
the  Cibao  Range  is  the  extensive  plain  of  Seylo,  covered  in  part  by 
open  prairie  and  forest.  The  terraced  Caribbean  coast  supports  a 
belt  of  forest  averaging  twelve  miles  in  width.  The  tension  line 
between  coastal  forest  and  inland  prairie  is  parklike  in  aspect, 
carpeted  by  green  grass  and  dotted  by  clumps  of  trees.  At  Azua, 
the  whole  neighborhood  is  barren,  dry  and  thorny.  The  only 
lakes  are  salt,  occupying  the  east-and-west  depression  which  sep- 
arates the  southern  peninsula  of  Haiti  from  the  main  portion  of 
the  island.  This  basin,  formerly  an  oceanic  inlet,  is  said  to  be 
inhabited  still  by  sharks,  porpoises  and  even  crocodiles. 

Tho  configuration  of  the  Haitian  division  of  tho  island  appears 
an  agglomeration  of  mountains,  hills  and  valleys  most  irregular  in 
form.  There  are  precipices,  deep  hollows,  vales  apparently  with- 
out outlet,  but  with  water  glistening  below.  The  whole  of  the 
Republic  is  more  or  less  mountainous.  The  La  Haute  Mountains- 
are  most  noted  and  they  form  a  continuation  of  the  great  axial 
sierra  of  the  island.     There  are  many  beautiful  slopes  and  valleys. 
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Those  of  Port-au-Prince,  Gonaives,  Artibonite,  Arcahaie..  Port 
Margot,  Ldogan'e,  Aux  Cayes  being  the  most  famous.  Three 
large  islands  are  attached  to  the  Haitian  coast — Tortuga  on  the  north, 
Gonave  on  the  west  are  noted  for  their  mahogany  trees;  L'lle-a- 
Vache  on  the  south  coast  lies  in  a  sound  of  the  same  name. 

Climate. 

The  dry  season  covers  the  period  of  the  year  from  October  to 
April,  when  the  temperature  is  some  10^  lower  than  during  the 
so-called  rainy  season,  which  lasts  from  April  to  October,  when 
rains  fall,  as  a  rule,  late  in  the  afternoons  or  evenings.  In  gen- 
eral, the  climate  of  the  island  of  Santo  Domingo  is  most  diversi- 
fied, presenting  wide  extremes  of  moisture,  aridity  and  tem- 
perature. At  the  sea-level,  in  sheltered  places,  the  heat  is  intense, 
but  as  one  ascends  the  mountains  of  the  interior  the  heat  of 
the  seaboard  becomes  moderated.  At  1,600  feet,  European  and 
American  travelers  complain  of  cold  at  night,  although  there  the 
mercury  never  falls  below  45^.  Kain  is  almost  lacking  on  the 
lower  slopes  of  sheltered  mountains,  but  above  2,000  feet  rains  and 
dews  are  copious.  The  nights  are  from  10^  to  20^  cooler  than  the 
days. 

Ecology. 

The  information  for  the  following  ecologic  sketch  was  obtained 
from  three  sources:    (I)  The  obsGrvatiotia   of    the    writer    made 
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officinalis  L.  and  Laguncularia  raeemosa  Gaertn.  Pidia  stratiote$ 
L.  floats  in  the  fresh- water  streams  of  the  island,  or  loosely 
attached  to  the  soil  along  their  banks.  SagiJttaria  laneifolia  L. 
may  also  be  classed  as  a  hydrophyte. 

Mesophytes. — ^The  plants  composing  the  vegetation  of  a  tropica) 
forest  are  in  superimposed  layers,  or  stories.  The  different  levels 
at  which  tropical  plants  grow  is  in  direct  response  to  the  environ- 
mental conditions  of  light  and  moisture.  These  storied  layers 
may  be  termed  vegetal  strata.  It  may  be  stated,  in  this  con- 
nection, as  axiomatic,  that  in  a  tropical  forest,  when  one  asoend» 
from  the  ground  to  the  crown  of  the  dominant  forest  trees,  as  the 
light  increases  the  moisture  content  ot  the  air  decreases.  On  the 
ground  in  the  forest,  mosses,  ferns  and  fungi  abound  in  the  deep 
shadow  and  growing  in  the  mould  arising  from  fallen  leaves  and 
rotting  wood.  In  the  forests,  on  the  trees,  ferns,  aroids  and  orchids 
are  found,  while  serpent-like  lianes  clamber  from  limb  to  liinb 
and  from  tree  to  tree,  until  they  reach  abundant  light  in  the 
crowns  of  the  trees  above.  Epiphytes  and  parasites,  more  or  less 
xerophytic  in  habit,  are  found  in  the  tops  of  the  dominant  species 
of  trees. 

Forest  Vegetation. — The  richness  of  the  tropical  flora  and  the 
lush  growth  of  the  vegetation  in  general  is  most  marked  in  those 
situations  that  are  exposed  to  the  copious  rains  chat  fall  during  the 
summer  months.  The  drenching  rainfall,  the  richness  of  the  soil 
in  the  mountain  valleys  and  coastal  plains  are  such  as  to  encour- 
age to  the  highest  degree  a  luxuriant  fern  and  arboreal  vegetation. 
Along  the  banks  of  streams  occur  Bambusa  vulgaris  Schrad., 
Hcllconia  sp.,  Amomum  sp.,  and  of  the  palms,  Oreodoxa  oleraeea 
Mart.,  Thrinax  argentea  Lodd,  T.  parviftora  Sw.,  Acrocomia 
sclerocarpa  Mart.,  Euterpe  oleraeea  Engelm. 

The  component  vegetation  of  damp  woods  consists  of  Musa 
sapientum  L.,  3L  coccinea  Andr.,  Heliconia  bihai  L.,  H,  psiUa- 
coritjn  L.,  Arundo  occidentalis  Sieber,  Canna  edulis  Ker-Gawl, 
Swirtenia  mahagoni  Jacq.,  HcematoxyloneampeehianumJj.,  Madura 
iindoria  D.  Don.,  Cedrela  odorata  L.,  Artocarpus  ineisa  L., 
Chrymphyllum  cainito  L  ,  Catalpa  longissima  Sims,  Sloanea  dentaia 
L.,  Swartzia  tomentosa  D.C.,  Ilex  obcordata  Sw.,  Ceeropia  peHaia 
L.,  and  other  arborescent  species.  The  larger  trees  are  draped 
by  lianes  of  the  following  species:  Passiflora  ecsrulea  L.,  P.  tauri- 
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JoUa  L.,  p.  perfoliata  L.,  Aristoloehia  arbarescens  L.,  Enimda 
0Banden$  Beiith«,  Philodendr&n  laeerum  Schott  and  VUis  eatibiBa 
D.C. 

Savanna  VegeUUion. — The  green  covering  of  the  oipea  puk- 
like  areas,  or  savannas,  consists  of  grasses  and  other  herbaceous 
phints.  The  graces  are  of  most  interest  from  an  economic  stand- 
point and  should  be  mentioned  first.  The  following  seem  to  be 
the  chief  components  of  the  grassy  stretches  of  savanna  land: 
Pagpalum plaiycaule  Poir,  P.  dUtichum  Linn.,  P.  virgatum  Linn., 
P.  4>aniculahLm  Linn.,  Chloris  eilicUa  8w.,  C.  crueiata  8w.,  O. 
barbaia  8w.,  Panieum  eolonum  Linn.,  P.  maximum  Jacq.,  P. 
kirndum  8w.,  Andropogan  saceharoides  8w.,  A.  gracilis  8preng., 
A.  fastigiatus  8w.,  A.  bicomu  L.,  A.  leueostaehys  H.  B.  and  K., 
Eragrosiia  eiliata,  with  herbaceous  plants,  Desmodium  axillare 
D.  C.  and  Boerhaavia  ereeUt  Linn. 

Epiphytes.  — The  large  trees,  such  as  the  figs,  the  mahogany,  the 
silk  cotton,  are  loaded  down  with  a  considerable  number  of 
epiphytes  belonging  to  the  orchid,  fern,  cactus  and  aroid  families. 
Foremost  among  these  air-dwellers  are  two  members  of  the  natural 
order  CactacesB,  viz.,  Cereus  triangularia  Mill  and  Rhipsalis  cos- 
mjiha  Gaertn.,  which  live  in  the  crotches  or  attached  to  the  upper 
side  of  the  limbs  of  tropical  forest  trees.  Here  are  seen,  also, 
Philodendron  laeerum  Schott.,  Polypodium  aiireum  L.,  ViUaria 
lineata  Swartz,  i?pecies  of  Epidendrum,  and  the  following  plants  of 
the  genus  Tillandaia :  T,  angustifolia  Sw.,  T.  complanata  Benth., 
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the  island:  Phoradendnm  herterianvm  Natt,  P.  flamfoens  Nott., 
P.  schcttii  Nutt.,  P.  rubrum  Nutt.  The  genus  Dendrcpkthora 
(formerly  included  in  Arceuthohium)  oonristB  of  panurites,  that 
are  represented  in  the  Santo  Domingan  flora  by  Dendrophihora 
eupresaoidea  Eichl.,  D.  graciU  EichL,  D.  opuntiMes  Eichl. 

Xerophytes, — ^The  writer  has  briefly  alluded  to  the  stretches  of 
•country  that  may  be  said  to  be  of  arid  nature  in  referring  to  the 
topography  of  Santo  Domingo.  These  desertic  areas  are  usually 
found  on  the  slopes  of  mountains  and  in  vaUeys  that  are  sheltered 
by  their  position  from  the  prevalent  summw  rains.  These  rains 
may  be  denominated  trade-wind  rains,  because  they  owe  their 
•origin  to  the  strong  evaporation  of  water  within  the  zone  of  the 
trades.  If  the  trade  wind  encounters  a  mountunous  island,  or  a 
bald  continental  coast,  the  ascent  of  air  over  such  obstructions 
cools  it,  and  the  water  in  the  clouds,  thus  formed,  descrads  as 
rain.  For  this  reason  the  windward  slopes  of  Santo  Domingo  are 
well  watered,  while  the  leeward  $1opes  are  comparatively  dry. 
Again,  if  the  trade  winds  blow  over  a  land  of  mojjierate  elevation 
no  precipitation  occurs,  but  the  widds  reduce  its  surface  to  a  dry 
desert  by  depriving  it  of  moisture.  In  the  Republic  of  Haiti,  as 
well  as  in  that  of  Santo  Domingo,  there  are  many  arid  situations 
which  owe  their  barrenness  to  just  such  causes.  Consequently  in 
such  arid  districts  we  naturally  look  for  a  xerophytic  flora.  The 
species  which  exist  in  such  situations  are  the  following:  OpunHa 
tuna  Mill.,  (),  spinosaissima  Mill.,  Cereua  moniliformU  D.C.,  0. 
grandiflonis  Mill. ,  Nopalea  coocinellifera  Salm  Dyck,  Mammillaria 
simplex  Haw.,  Melocactiis  communU  Link  and  Otto,  Pereskia 
aculeata  Mill.  To  this  list  of  succulents  belonging  to  the  cactus 
order  should  be  added  several  other  fleshy  plants,  viz.,  Agave  sobo- 
Ufera  Salm  Dyck  and  Aloe  vulgaris  Lam.  The  arid  hillsides  are 
generally  covered,  in  addition  to  the  xerophytes  mentioned  above, 
with  thickets  of  AciicUifamesianaVfiWA,,  A,  spJiOBVOcephala  Cham. 
and  Schlecht.,  the  mezquite,  Prosopis  juliflara  D.  C,  Yueca 
aloifolia  Linn,  and  Ynrea  gloriosa  Linn. 

The  native  flora  has  been  undisturbed  on  the  slopes  of  the  higher 
mountains  inland.  Some  of  the  most  valuable  timber  trees  have 
been  removed,  but  cutting  them  has  rather  improved  the  botanical 
int<;rest  of  the  country,  because  the  smaller  plants  have  thus  had 
a  chance^  to  grow.     Around  the  dwellings,   however,  and  in  the 
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cultivated  valleys,  great  changes  have  been  worked  in  the  flora. 
The  indigenous  plants  have  been  slowly  replaced  by  introductions 
from  tropical  and  temperate  climes. 

A.  typical  valley  which  has  been  modified  by  human  agency  was 
visited  by  the  writer  near  the  town  of  Cape  Haitien,  on  the  north 
coast  of  the  island.  A  description  of  the  flora  of  this  valley  wil> 
serve  to  illustrate  the  influence  of  cultivation  upon  the  primitive 
surroundings.  The  ravine  in  question  is  situated  just  back  of  the 
town  of  Cape  Haitien,  between  the  mountain  of  the  cape  and  the 
main  range  to  the  south  and  southwest.  A  mountain  stream  of 
hmpid  water  runs  down  through  the  depression,  and  a  bridle  path 
winds  its  way  to  the  top  of  the  hills  overlooking  the  sea.  Both 
banks  of  the  brook  are  covered  with  arborescent  vegetation,  except 
where  the  gardens  of  houses  are  found,  or  where  banana  plantatione^ 
are  made.  The  following  trees  are  met  in  the  rich  soil  of  the 
valley:  The  bread-fruit,  Artocarpus  incisa  Linn. ;  the  star-apple, 
Chrysophyllum  cainiio  Linn. ;  the  mango,  Mangifera  indica  Linn. ; 
the  banana,  ^Musa  aapientum  Linn. ;  the  bamboo,  Bamhusa 
vulgaris  Schrad. ;  the  coffee;  Coffea  arabica  Linn. ;  the  guava, 
Psidium  gxmjava  Linn. ;  the  trumpet  tree,  Cecropia  peltata  Linn. ; 
the  chocolate,  Theobroma  cacao  Linn. ;  the  alligator  pear,  Persea 
gratissima  Gaertn.  The  banana  fields  are  planted  on  the  steep 
declivities  and  consist  of  a  pure  growth  without  the  admixture  of 
coffee  plants  and  chocolate  shrubs.  Along  the  roadside  are  found 
the  following :  Adiantum pedatum  JJinu.f  Asplenium  pellucidum  (/), 
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Near  Port-au-Prince  a  hillside  was  visited^^which  supported  an 
almost  pure  growth  of  lignum  vitSB,  Ouaiacum  officinale  Linn. ;  the 
mezquite,  ProBopis  juliflora  D.  C,  and  the  acacias,  Acacia  sphcBro- 
eephala  Cham,  and  Schlecht,  Acacia  fameaiana  Willd.,  while  on 
rocky  outcrops  in  open  places  in  these  woods  was  found  a  growth 
of  yuccas,  probably  Yiicca  aloifolia  Linn. 

This  brief  sketch  of  the  ecology  of  the  flora  of  Santo  Domingo 
suffices  to  show  that  an  interesting  and  profitable  field  of  investiga- 
tion lies  at  the  doors  of  the  American  botanist  The  West  Indies, 
in  their  varied  topographical  configuration,  are  especially  adapted 
for  philosophical  inquiry  into  the  causes  which  have  influenced 
the  distribution  of  plants  on  the  North  American  continent.  The 
writer  believes,  since  his  visit  to  Haiti  and  Jamaica,  that  the  solu- 
tion of  this  phyto-|]^ographic  problem  will  follow  a  careful  biologi- 
cal survey  of  the  fauna  and  flora  of  the  Greater  and  Lesser  Antilles. 
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HEW  LAKD  M0LLU8K8   OF  THE  JAPAHE8E  EMPIBE. 
BY  HENRY  A.  PILSBRY. 

AlyosBM  tanegailiimsB  n.  sp. 

Shell  similar  in  shape  to  A.  harimerms.  Pale  brown,  the  early 
whorls  orange-red,  or  uniform  whitish-corneous.  Whorls  3^|  the 
last  slowly  descending,  moderately  constricted,  then  swollen  again. 
Sculpture  of  crowded  rib- striae,  finer  at  the  constriction;  no  spiral 
striae.  Aperture  very  oblique,  circular,  the  peristome  double. 
Operculum  nearly  smooth,  the  edges  of  the  whorls  slightly  pro- 
jecting. 

Alt.  1.7.  diam.  3  mm. 

Tane-ga-shima,  Osumi  (Mr.  Y.  Hirase,  No.  723). 

Closely  related  to  A.    harimensiSf  but  that  is  a   much   larger 
species. 
Caryohium  peiiimnm  n.  sp. 

Shell  very  minute,  corneous-white,  fusiform-conic,  minutely 
striate.  Whorls  4f ,  convex.  Aperture  ovate,  the  peristome  well 
expanded,  very  much  thickened  within,  with  a  strong  tooth-like 
prominence  just  above  the  middle  of  the  outer  lip,  marked  by  a 
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the  suture,  rounded  peripherally  and  less  to  beneath,  narrowly 
impressed  around  the  umbilical  perforation.  Aperture  large,  but 
slightly  oblique,  very  broadly  lunate;  peristome  simple,  a  little 
retracted  at  the  upper  insertion,  basal  margin  straightened,  the 
oolumellar  margin  short,  subvertical,  dilated. 

Alt.  6,  greater  diam.  11^,  lesser  10  mm. 

Nachi,  Prov.  Kii  (Mr.  Y.  Hirase.  No.  785). 

Well  marked  by  the  narrow  perforation,  small  spire,  sculpture 
and  the  shape  of  the  aperture.  M,  perfragilU  Pils.  of  Kunchan, 
Okinawa,  is  a  dosely  related  spedee,  difiisring  in  the  much  larger 
size,  smaller  perforation,  etc. 

Eulota  (Pleototropii)  pumoia  n.  sp. 

Shell  similar  to  trochula  A.  Ad.  in  general  shape;  light  brown, 
somewhat  translucent  Surface  slightly  shining,  sculptured  with 
very  minute  spiral  strise  under  sparsely  scaly  oblique  outionlar 
strisB,  with,  at  the  periphery,  a  long,  ragged  fringe  of  flattened 
filaments,  triangular  at  their  bases.  Spire  low-ocmio.  Whorls 
slightly  over  6,  slowly  and  regularly  increasing,  a  little  convex, 
acutely  carinate  peripherally,  convex  beneath,  being  elevated  and 
subangular  around  the  deep,  broadly  open  umbilicus;  the  last 
whorl  very  slightly  descending  in  front.  Aperture  oblique,  the 
peristome  hardly  expanded  above,  thickened  within  and  expanded 
and  somewhat  reflexed  below. 

Alt.  8^,  diam.  (exclusive  of  fringe)  17  mm.;  width  of  umbili- 
cus (from  suture  to  suture)  4^  mm. 

Atsumi,  Prov.  Uzen  (Mr.  Y.  Hirase,  No.  773). 

This  species  differs  from  E.  trochula  in  being  much  more  angular 
around  the  umbilicus,  trochula  being  rounded  there.     E.  vulgivaga 
is  a  more  solid  shell,  with  the  umbilicus  wider  and  the  base  more 
convex. 
Eulota  (Pleototropii)  deflexa  n.  *^p- 

Shell  small,  biconvex,  widely  i^d  openly  umbilicate,  brown. 
Surface  dull,  sculptured  with  subobsolete,  fine  spiral  striss  and  slight 
sfMiccd  growth-wrinkles,  bearing  a  few  cuticular  threads  and  scales 
above,  more  numerous  short  scales  beneath,  with  a  peripheral  fringe 
of  flattened,  ragged  filaments.  Spire  low-conic.  Whorls  5^,  the 
first  1^  convex,  following  whorls  less  so,  the  last  whorl  acutely 
carinate,  descending  near  the  aperture  for  some  distance  and  rather 
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deep]y  bebw  the  keel;  the  base  convex,  subangulax  around  the 
umbilicus.  Aperture  oblique*  rounded,  the  peristome  arcuate, 
unexpanded  and  thin  above,  narrowly  expanded  and  subreflexed 
below  the  periphery,  the  margins  approaching,  separated  by  the 
nearly  straight  parietal  margin,  which  forms  less  than  one-fourth 
the  total  circumference  of  the  peristome. 

Alt.  5.5,  diam.  10.8  mm.;  width  of  umbilicus  (from  suture  to 
suture)  3  mm. 

Tobishima,  Prov.  Ugo  (Mr.  Y.  Hirase,  No.  774). 

This  species  is  related  to  Eulota  (Plectotropia)  cemula  Gude,  but 
it  is  smaller  with  fewer  whorls,  the  last  descending  in  front  and 
with  a  developed,  though  usually  incomplete,  peripheral  fringe. 
E.  defiexa  is  ako  less  conic  above,  and  the  nepionic  1^  whorls  pro- 
ject somewhat. 

Eulota  (£giBta)  aperta  var.  oavata  nov. 

Larger  and  more  elevated  than  aperta,  with  6  J  to  6f  whorls,  the 
umbilicus  larger,  more  widely  open.     Aperture  more  oblique,  the 
basal  margin  more  deeply  arcuate. 
^^  Alt.  9,  diam.  16,  width  of  umbilicus  6  mm. 

Alt.  8,  diam.  17,  width  of  umbilicus  6^  mm. 

Tomisato,  Kii  (Mr.  Y.  Hirase,  No.  761). 

This  form  approaches  E.  (JEgista)  kobenda  somewhat,  but  that 
is  still  more  open  beneath,  with  the  aperture  more  elliptic.  Bome 
specimens  from  Gojo,  Yamato  (Mr.  Hiraee's  No.  567),  are  to  some 
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547,  I  neglected  to  state  that  while  HUgendorfi  oocun  at  the  top  of 
Mt.  Ibuki,  the  var.  tenuis  is  found  in  a  valley  below.      ,^ 

Triihoplita  toiana  Tar.  anoiona  nov. 

Shell  thin  and  glossy  like  toBana,  and  resembling  that  species  in 
shape  and  the  size  of  the  umbilicus,  but  differing  from  it  in  want- 
ing a  pale  zone  below  the  suture.  It  has  a  narrower  umbilicus  than 
T,  HUgendorfi  var.  ienuie, 

Alt.  8^,  diam.  13  mm. 

Alt.  7,  diam.  11 J  mm. 

Akasaka,  Mino  (Mr.  Y.  Hirase,  No.  7516).     "^ 

Still  unother  form  of  this  terrible  genus,  which  I  will  call  T. 
toaana  var.  rufa,  occurs  at  Kashima,  Harima.  It  resembles  ono- 
zona,  but  is  dull,  russet-colored,  densely  striate  spirally  beneath, 
subangular  at  the  periphery  in  front.  Whorls  5^  to  5|,  the  spire 
conic. 

Alt.  8,  diam.  11^  mm. 

Chloritit  HiraMi  n.  sp. 

Shell  openly  umbilicate,  depressed,  thin  and  fragile,  flattened 
above,  the  earlier  whorls  a  trifle  sunken;  pale  brown.  Surface 
lustreless,  densely  beset  with  delicate  hairs  arranged  in  oblique 
sweeps.  Whorls  4^,  the  last  wide,  rounded  at  the  periphery  and 
beneath,  hardly  descending  in  front.  Aperture  lunate,  the  peri- 
stome thin,  a  little  expanded,  somewhat  dilated  at  the  columellar 
insertion. 

Alt.  8J,  greatest  diam.  17^,  width  of  umbilicus  2§  mm.    • 

Kurozu,  Prov.  Kii  (Mr.  Y.  Hirase,  No.  786). 

This  species  is  larger  and  flatter  than  0.  fmgilU  Gude,  with 
more  densely  placed  hairs,  and  a  much  wider  umbilicus.  C  o«ci- 
tann  V.  Mart. ,  a  form  of  which  Mr.  Hirase  sends  from  Mikuriya, 
Prov.  Suruga,  is  a  smaller,  almost  imperforate  species,  the  most 
northern  of  its  genus.  No  exact  locality  has  hitherto  been  reported 
for  von  Marten's  species.  C  eueharUtua  Pils.,  of  Oshima,  also 
brought  to  light  by  Mr.  Hirase,  is  the  finest  Chloritia  of  the 
Japanese  Empire,  these  four  species  being  all  known  from  Japan 
to  this  time. 
eaneMlla  tanogmthimv  var.  dnloii  n.  var. 

Similar  to  the  type  except  in  color,  the  shell  being  of  a  retry 
dark  and  beautiful  chestnut  color,  with  a  blackish  peripheral 
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band.     The  interior  is  purple  with  a  bluish  gleam,  and  the  lip 
purple. 

Alt  18^,  diam.  26  mm. 

Tane-ga-shima. 
'  Only  two  living  specimens  of  this  superb  variety  were  taken. 
Dead  shells  are  reddish  rather  than  chestnut. 
CbmoMUa  telaaia  n.  sp. 

Shell  umbilicate,  trochijorm^  brown  or  corneous-brown,  very 
glossy,  striatulate,  finely  malleate  in  places.  Spire  conic;  whorls 
5f,  convex,  slowly  increasing,  the  last  depressed,  subangular  at 
the  periphery,  somewhat  convex  below,  slightly  descending  in 
front,  narrowly  constricted  behind  the  lip.  Aperture  oblique, 
somewhat  triangular,  the  peristome  thin,  arcuate  and  narrowly 
expanded  above  and  outwardly,  the  basal  margin  straight  or  sinu- 
ous, reflexed,  thickened  (like  a  low,  wide  tooth)  within;  columel- 
lar  margin  short,  dilated. 

Alt.  11^,  diam.  16,  width  of  umbilicus  1^  mm. 

Alt.  11  J,  diam.  15,  width  of  umbilicus  IJ  mm. 

Nachi,  Prov.  Kii  (Mr.  Y.  Hirase,  No.  788). 

The  glossy  surface,  narrow  whorls  and  open  umbilicus  separate 
this  from  all  forms  of  O,  japonica,^ 
OaneteUa  orittata  n.  sp. 

Shell  imperforate,  globose- trochiform,  pale  russet,  with  a  faint 
brown  line  at  the  periphery,  a  pale  line  below  it.  Surface  very 
ohmhieh  and  mdidincUu  papillose,  mmewhat  dulL     Spire  u  little 
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OaneiellA  japoniea  var.  gnumloM  nov. 

In  this  race  ihe  shell  is  trochiform,  umbilicate,  strongly  oarinate 
at  the  periphery,  irr^olarly  wrinkle-striate,  minutely,  very  obso- 
letely  granulose,  with  some  &int  spiral  lines  or  none.  It  is  light 
brown,  not  oorneous  or  corneous-brown,  as  in  japonioa.  Two 
forms  have  been  received,  a  larger  and  smaller. 

Alt.  14,  diam.  19  mm.  (large  form,  No.  5136  of  Mr.  Hirase's 
Coll.). 

Alt  13,  diam.  14^  mm.  (small  form.  No.  5180  of  Mr.  Hirase's 
CoU.). 

Alt.  11,  diam.  15  mm.  (small  form.  No.  513c  of  Mr.  Hirase*8 
CJoll.). 

Ibuki  Mountain,  Prov.  Omi.  The  small  form  occurs  also  at 
Kyoto. 

CNuieiollA  Japoaioa  Tar.  oarinata  Pllibry  and  A.  Gulick,  nor. 

This  is  a  large,  very  strongly  carinate  shell,  openly  umbilicate, 
yellowish-corneous,  and  finely  striate  spirally  like  <?.  japonic^ 
Whorls  5^  to  nearly  6. 

Alt.  18,  diam.  26  mm. 

Alt.  16,  diam.  23  mm. 

Ibuki,  Omi  (Mr.  Y.  Hirase,  No.  513a).  Types  No.  79,202, 
Ck)ll.  A.  N.  S.  P. 

This  is  apparently  the  ** Helix  patruelis  Ad.,"  **n.  tabueniia 
Ancey,'*  of  authors;  but  after  a  careful  examination  of  the 
evidence,  a  year  or  two  ago,  Mr.  Gulick  and  I  concluded  that  it 
could  not  be  identical  with  the  form  described  by  Adams  and 
renamed  by  Ancey.  It  is  apparently  an  independent  local  moun- 
tain race  of  O.  japoniea. 

The  sculpture,  paler  color,  and  less  trochiform  shape  separate  it 
from  the  large  form  of  O.  japonioa  granulosa,  which  is  apparently 
a  parallel  modification  of  the  papillose  or  granular  type  of  the  O, 
japoniea  stock. 
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SOME  ABACHHIBA  FBOM  KEW  MEXICO. 
BY  NATHAN   BANKS. 

''  The  following  list  of  New  Mexican  Arachnida  is  based  chiefly 
on  material  collected  during:  the  past  few  ycjars  by  Prol  T.  D.  A. 
Cockerell.  A  few  species  were  collected  by  his  wife  and  son. 
Prof.  C.  H.  T.  Townsend,  when  connected  with  the  New  Mexico 
Agricultural  Experiment  Station,  collected  and  sent  to  me  a  small 
lot  of  spiders  from  the  vicinity  of  Las  Cruces.  The  late  Mr. 
Hugo  Soltau  sent  me  a  very  interesting  collection  from  Albu- 
querque, containing  a  number  of  forms  not  taken  by  others.  I 
have  added  the  few  species  recorded  by  other  writers  from  New 
Mexico,  but  not  seen  by  me. 

The  total  sums  up  to  148  species,  nineteen  of  which  appear  to 
be  new  and  are  here  described.  The  leading  groups  may  be 
tabulated  as  follows : 

Araneida, 123 

Phalangida, 6    . 

Pseudoscorpionida, 3 

Scorpionida, 2 
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Drassodea  robustus,  Pcmlochroa  montana,  Onapho9a  eonapena^ 
TUanceca  americana,  Grammonota  pidilia,  Tdragnatha  extenaa, 
Epeira  aculeata,  Xydicus  montanensia,  Lyeosa  modesta^  Pardosa 
glacialis,  Icius  fdmilis,  Habrocestum  oregonense  and  Phalangium 
einereum.  These  species  ally  the  fauna  very  strongly  to  that  of 
Colorado. 

The  Southern  element  contains  several  species  not  previously 
known  from  north  of  the  Mexican  boundary.  The  most  charac- 
teristic of  these  species  are  Phyaoeyclus  globosua,  Onaphosa  distinctat 
St/spira  sp.,  Dictyna  texana^  Epeira  nephilaides,  Epeira  oaxerme^ 
Ebo  mexlcana,  Olios  faadculatus,  Phidippus  bicolar,  Sadala  didineta, 
Ammotreeha  peninsulana  and  Liihyphanies  fulime.  There  does  not 
appear  to  be  any  particular  connection  between  this  fauna  and  that 
of  Arizona,  although,  of  course,  there  are  a  number  of  forms  com- 
mon to  both.  These  forms  are  such  as  are  rather  widely  distributed 
in  the  West.  Of  the  six  harvest-men,  one  is  a  northeastern  form, 
one  a  northwestern  one,  two  are  typical  Colorado  species,  and  two 
are  known  chiefly  from  New  Mexico.  Of  the  three  Pseudoscorpions, 
one  is  a  typical  Colorado  species  and  two  are  California  forms. 

The  collection,  as  a  whole,  contains  few  bright-colored  species, 
and  none  are  of  very  large  size.  In  fact,  many  of  the  specimens 
are  smaller  than  those  from  more  northerly  regions. 

Mr.  Cockerell  gives  the  following  notes  on  localities : 

(1)  The  Mesilla  Valley,  about  3,800  feet,  includes  Mesilla 
Park  and  Mesilla  (collections  by  Cockerell)  and  Las  Cruoes 
(collections  by  Townsend;  a  few  specimens  by  Cockerell).  These 
places  are  all  close  together,  and  are  in  the  Middle  Sonoran  zone. 

(2)  Organ  Mountains;  collections  at  La  Cueva  and  Fillmore 
Canon  by  Townsend,  and  at  Dripping  Spring  by  Cockerell.  These 
mountains  may  be  considered  Upper  Sonoran;  they  form  the 
eastern  boundary  of  the  Mesilla  Valley. 

(3)  White  Mountains;  collections  by  Townsend.  This  includes 
the  localities  cited  as  Ruidoso  creek  and  Eagle  creek.  The  moun- 
tains form  an  isolated  range  of  considerable  altitude,  and  possess 
some  endemic  moHusca,  at  least. 

(4)  Albuquerque;  collections  by  Soltau.  This  is  Upper  Son- 
oran. 

(5)  IjsiB  Vegas;  collections  by  Cockerell.  This  has  an  altitude 
of  about  6,400  feet,  and  is  Upper  Sonoran,  tinged  with  Transi- 
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lion.      Las  Vegas  Hot  Springs  (coHection  by  Cockerell)  is  more 
decidedly  Transition. 

(6)  Santa  F^  (coDections  by  Cockerell)  is  Transition.  Altitude 
7,000  feet 

(7)  Beulah,  Sapello  Canon  (collections  by  CockereU),  is  in  the 
Las  Vegas  range,  and  has  an  altitude  of  about  8,000  feet.  This 
belongs  to  the  Canadian  zone;  the  only  other  arachnids  of  this 
zoie  listed  are  some  from  the  White  Mountains. 

(8)  Top  of  range  between  the  Sapello  and  Pecos  rivers,  about 
11,000  feet;  collection  by  Cockerell.  This  belongs  to  the  Hud- 
sonian  zone. 

THERAPHOSIDiB. 

Eurypelma  tteindaolineri  Ausserer. 

Earypelma  steindaehneri  Ausserer,  Verb,  zool.-bot.  Qes.  Wien,  1875, 
p.  199. 

A  male  and  young  female,  collected  by  Prof.  Townsend,  without 
definite  locality.     Mr.  Cockerell  states  that  it  is  common  in  the 
Mesilla  Valley. 
Paehylomerut  modettus  n.  sp. 

Cephalothorax  and  mandibles  shining  black;  abdomen  dull 
black  above,  no  markings;  sternum  and  coxse  yellow-brown;  legs 
blackish,  tarsi  paler;  tibia  and  tarsus  of  palpus  pale;  spinnerets 
pale.  Cephalothorax  broad,  truncate  in  front,  surface  finely  and 
uniformly  granulate,  from  the  eye-region  backward  there  are  two 
submedian  lines.     Posterior  eye-row  procurved;  the  P.M.E.  fully 
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from  Prof.  Townsend,  without  definite  locality.     The  male  (as  21 
eapUala)  is  recorded  by  Dr.  Marx. 

SOYTODIDJB. 
BeytodM  thorsdea  (LatreUle). 

Aranea  thoraciea  Latraille,  Tsbl.  Meth.  des  Ins.,  p.  134  (1804). 
Dr.  Marx  identifies  this  among  material  sent  him  by  Prof* 
Townsend. 
LozoMelet  miisolor  Keyserllng. 

LoxoieeUs  unUolor  Kejaerling,  Verb.  zool.-bot.  Get.  Wien,  1887,  p.  474. 
Described  from  Ne^  Mexico^  and  I  have  one  specimen  collected 
by  Prof.  Townsend;  also  recorded  by  Dr.  Marx. 

PHOLOIDJB. 

Psiloehomi  pullnliit  (Hentz). 

Theridion  pullulum  Hentz,  Jonr.  Bost.  Soo.  N.  H.,  YI,  p.  382  (1850). 
Pholcu$  cornutui  Keyaerling,  Verb.  sool.*bot  Q«b.  Wien,  1887,  p.  208. 

Two  males  from  Albuquerque;  the  species  appears  to  be  moder- 
ately common  in  the  Southwest. 

Pbytocyolnt  globotni  (Taczanowskl). 

Pholcus  glcbosus  TaczanoMrski,  Horse  Soc.  Entom.  Ross.,  Vol.  X,  p.  106- 

(1874). 
Pholcua  gibbosus  Keyserling,  Verb,  zool.-bot.  Ges.  Wien,  1877,  p.  208. 

One  female  from  Mesilla  Park,  April;  young  from  Las  Cruces. 

DRASSIDiB. 
Protthetima  atra  (Hentz). 

Jlerpyllus  atra  Hentz,  Jour.  Bost.  Soc.  N.  H.,  V,  p.  455  (1846). 

Several   examples  from  Albuquerque  (Soltau)    and  from  first 
Ruidoso   camp,  Eagle   creek,   White  Mountains,   third   week  in 
August. 
ProBthesima  oookereUi  n.  sp. 

Cephaluthorax  nearly  uniform  pale  yellowish-brown,  a  black 
marginul  line  and  around  anterior  eyes  black;  the  mandibles  and 
sternum  more  red-brown;  the  legs  pale  yellow-brown,  the  tibiss 
and  beyond  of  anterior  legs  more  red-brown;  abdomen  gray 
above,  blackish  on  sides  and  behind,  below  more  yellowish; 
spinnerets  pale;  epigynum  red-brown;  the  male  with  a  yellow 
shield  on  base  of  abdomen  above.  The  cephalothorax  is  quite 
narrow    in    front;    posterior    eye-row    nearly   straight;    P.M^E. 
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round,  fully  diameter  apart,  about  same  distance  from  the  equal 
P.8.E. ;  A.M.E.  much  larger  than  P.M.E.,  much  less  than 
diameter  apart,  and  much  closer  to  the  rather  smaller  A.S.E. 
Mandibles  rather  long.  Legs  of  moderate  length,  tibise  I  and  II 
^ith  one  spine  below  at  middle  and  a  pair  at  tip,  these  metatarsi 
with  a  pair  near  the  base;  tarsi  and  metatarsi  slightly  scopulate; 
one  spine  above  on  base  of  tibia  III.  Sternum  narrowed  in  front, 
pointed  behind.  Abdomen  quite  large,  depressed,  nearly  twice  as 
long  as  broad,  with  some  stiff  black  hairs  at  base;  the  epigynum 
shows  a  broad  area  divided  in  front,  and  behind  enclosing  a  trian- 
gular septum.  The  tibia  of  male  palpus  shows  on  the  outer  side  a 
slender  projection,  the  tip  of  which  is  slightly  recurved. 

Length  ?  10  mm.,  c?  8  mm. 

Several  specimens  from  Mesilla  Park  (Cockerell). 

FroBthesiiiia  blanda  Banks. 

Prosthesima  blanda  Banks,  Proc.  Acad.  Nat.  Sci.  Phila.,  1892,  p.  18. 
Two  specimens  (one  immature)  from  Albuquerque.     Previously 
known  from  Ithaca,  N.  Y.,  and  Colorado. 

BrasBOdet  robmtnt  (Emcrton). 

Drassus  robustus  Emerton,  Trans.  Codh.  Acad.  Soi.,  YIII,  p.  15  (1890). 

Several  specimens,  none  quite   adult,   from  Albuquerque,   also 

Las  Vegas,  February.     They  agree  with  Colorado  specimens,  and 

there  is  no  probability  that  an  adult  would  show  a  different  vulva. 

This  species  extends  across  the  country  from  New  Hampshire  to 
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this  Mexican  species,   not  previously  recorded  from  the  United 

States. 

Onaphota  hirtntipet  n.  sp. 

Cephalothorax  pale  yellow-brown,  darker  around  eyes,  margm 
black,  at  base  of  pars  cephalica  are  two  oblique  blackish  spots, 
more  or  less  distinct.  Mandibles  and  sternum  red-brown,  the 
latter  with  dark  margin.  Legs  pale  yellow-brown,  the  tarsi  rather 
darker.  Abdomen  uniform  light  brown  above,  below  rather 
paler,  spinnerets  yellowish;  epigynum  reddish.  Posterior  eye-row 
slightly  recurved,  P.M.E.  oval,  oblique,  at  hind  ends  about  their 
short  diameter  apart,  nearly  twice  as  far  from  the  slightly  larger 
P.S.E. ;  anterior  eye-row  shorter,  straight;  A.M.R  no  larger 
than  P.M.E.,  about  diameter  apart,  and  plainly  closer  to  the 
slightly  larger  A.S.E.  Legs  short  and  stout,  quite  thickly 
clothed  with  fine  hairs,  very  few  spines,  none  under  tibia  I,  one  at 
tip  under  metatarsus  I,  a  fine  one  at  tip  of  tibia  II,  and  one  at  tip 
of  metatarsus  II.  Sternum  short  and  broad,  truncate  in  front, 
rounded  behind;  abdomen  depressed,  one  and  one-half  times 
longer  than  broad,  truncate  at  base  where  there  are  many  stifi 
hairs.  The  epigynum  shows  a  cavity,  narrow  behind;  the  anterior 
part  mostly  filled  by  a  broad,  tapering  septum. 

Length  8  mm. 

Two  females  from  Albuquerque  (Soltau). 

Mioaria  albooinota  n.  sp. 

Cephalothorax  uniform  dark  red-brown ;  mandibles  nearly  black ; 
sternum  black;  legs  yellow-brown,  tips  of  tarsi  yellow,  femora  I 
and  II  dark  brown,  base  of  femur  III  also  dark;  abdomen  black, 
covered  with  iridescent  scales,  a  narrow  median  white  band  extend- 
ing well  down  on  each  side,  and  an  indistinct  one  near  base. 
Cephalothorax  moderately  slender;  P.M.E.  round,  nearly  twice 
their  diameter  apart,  slightly  more  than  the  diameter  from  larger 
P.S.E. ;  A.M.E.  a  little  larger  than  P.M.E.,  scarcely  the  diam- 
eter apart,  closer  to  the  equal  A.S.E. ;  quadrangle  of  M.E. 
higher  than  broad.  Tibiae  I  and  II  each  with  a  pair  of  spines  at 
base,  a  pair  at  middle,  and  a  single  one  at  tip,  none  on  metatarsi; 
metatarsi  and  tarsi  beneath  with  scant  scopula  of  davate  hairs. 
Abdomen  fully  twice  as  long  as  broad,  not  conslricted  in  middle. 

Length  5.7  mm. 
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One  specimen  from  Beulah  (Coc^erell);  another  from  top  of 
Las  Vegas  range,  11,000  feet,  ]ast  of  June. 

OLUBIONID-ffl. 
<nkirMa]ithiiiiii  inoluiim  (Hentz). 

Clubiona  inelusa  Hentz,  Joor.  Boat.  Soc.  N.  H.,  V,  p.  451  (1846). 

Borne  immatare  specimens  from  MesiUa  Park  (Cockerell). 
Anyphflnia  sp. 

One  immature  specimen  from  Mesilla  Park,  .January,  and 
another  from  Mesilla. 

It  has  a  black  dypeus  and  black  mandibles,  a  brown  stripe  on 
«ach  side  of  the  cephalothorax,  broadest  behind;  and  two  rows  of 
<sonnected  spots  on  the  dorsum  of  abdomen,  united  behind.     It  is 
possibly  A.  futilia  Banks,  a  Mexican  species, 
^jenna  marginalit  n.  sp. 

Cephalothorax  yellowish,  margin  black,  two  black  stripes  above, 
not  reaching  hind  margin,  and  two  within  these  near  eyes,  eyes  on 
black  spots;  mandibles  pale  yellowish;  legs  yellowish,  femora  with 
three  incomplete  narrow  black  rings,  two  on  the  tibiae,  and  some 
«pots  on  the  hind  pairs  of  metatarsi.  Sternum  pale,  margined 
with  brown;  abdomen  pale  gray,  quite  densely  marked  above  with 
pale  brown  spots,  those  on  the  sides  being  oblique  dashes ;  venter 
with  a  dark  stripe  each  side,  and  a  broader  median  one,  all  ending 
at  the  ventral  furrow.  P.M.E.  scarcely  their  diameter  apart, 
barely    closer   to  the    rather    smaller    P.S.E.;     A.M.E.    much 
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-diameter  apart,  much  closer  to  the  nearly  equal  A.S.E. ;  quad- 
Tangle  of  M.£.  a  trifle  broader  than  high.  Mandibles  large  and 
slightly  porrect;  sternum  truncate  in  front;  hind  coxse  widely 
separated.  Legs  quite  long  and  slender,  no  spines,  but  with  many 
hairs ;  beneath  on  tibiss,  metatarsi  and  tarsi  are  rows  of  serrated, 
semi-clavate  hairs,  each  arising  from  a  pointed  granule;  these  are 
most  evident  on  anterior  legs.  Abdomen  slightly  depressed, 
about  one  and  one-half  times  as  long  as  broad,  nearly  truncate  at 
base.  The  epigynum  shows  two  elliptical  approximate  marks  be- 
neath the  surface,  in  each  outer  posterior  corner  is  a  black  circular 
cavity,  between  them  are  two  smaller  black  dots  from  which  lines 
extend  to  the  furrow. 

Length  3.5  mm. 

One  female  from  Albuquerque  (Soltau). 

Thargalia  modesta  n.  sp. 

Cephalothorax  pale  reddish  yellow,  black  around  the  eyes;  man- 
dibles and  femora  like  cephalothorax,  rest  of  legs  pale  yellowish, 
except  the  fourth  pair,  which  have  the  tibia?  and  metatarsus  brown, 
the  former  pale  on  base  and  tip;  sternum  brown;  venter  black; 
palpi  pale  yellow ;  abdomen  black,  with  black  hair^  and  scales,  a 
white  band  at  base,  a  spot  each  side  behind  this  band,  and  a  nar- 
row white  band  before  the  middle.  Cephalothorax  quite  long  and 
slender,  about  the  length  of  tibia  plus  patella  IV ;  head  not  ele- 
vated. Posterior  eye-row  procurved;  P.M.E.  round,  nearly  twice 
their  diameter  apart,  over  diameter  from  equal  P.S.E. ;  anterior 
row  shorter,  nearly  straight,  A.M.E  about  their  diameter  apart, 
closer  to  the  equal  A.S.E.,  S.E.  about  diameter  apart  and  sub- 
equal  ;  quadrangle  of  M.E.  much  higher  than  broad,  broader  behind 
than  in  front.  Abdomen  scarcely  longer  than  the  cephalothorax, 
broadly  rounded  behind,  with  a  horny  shield  at  base. 

Length  ?  6  mm. 

One  female  from  Albuquerque  (Soltau). 

Thargalia  sp. 

One  immature  specimen  from  Dripping  Springs,  Organ  Moun- 
tains, in  April.     Probably  represents  an  undescribed  species. 
Corinna  bicaloarata  Simon. 

Corinna  hicalcarata  Simon,  Ann.  Soo.  Ent.  Belg.,  1896,  p.  416. 

Own  female  from   Las  Cruces.     It  was  described  from  Arizona. 
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Phmrolithut  sp. 

Two  specimens,  both  females,  from  the  White  Mountains,  first 
Ruidoso  camp,  latter  half  of  July.  Very  near  P.  pugnaiu9 
Emer.,  and  quite  possibly  identical ;  a  male  from  Las  Vegas, 
February. 

Sytpira  sp. 

One  immature  specimen  from  a  deep  hole  in  the  ground,  Janu- 
ary 24,  at  Mesilla  Park.  Like  &  tigrina  but  paler,  yet  may  be 
identical;  both  of  the  described  species  come  from  Lower  Cali- 
fornia, and  this  is  the  first  record  of  the  genus  in  our  country. 

AQALENID^. 
Agalena  longistylas  n.  sp. 

Cephalothorax  pale  yellowish,  with  a  brown  stripe  each  side, 
broadest  behind,  leaving  a  pale  median  area,  narrower  behind ;  side 
margins  narrowly  brown;  eyes  on  black  spots;  mandibles  yellowish 
brown;  sternum  yellowish,  broadly  margined  with  brown  ;  legs 
pale  yellowish,  femora  marked  with  oblique  brown  spots,  tibise 
and  metatarsi  brown  at  tips;  abdomen  brown,  a  broad  pale  area 
above,  enclosing  a  brown  basal  spear-mark  ;  venter  yellowish 
brown,  a  brown  line  on  each  side;  upper  spinnerets  brown,  last 
joint  long  and  slender  like  that  of  A.  ncevia.  Structure  similar  to 
A.  nosvia,  but  the  stylet  of  the  male  palpus  is  very  much  longer, 
making  two  full  circles,  the  outside  process  is  proportionally  larger 
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DIOTYNIDJB. 
Diotyna  anrndiaaooidai  Keyserling. 

Dictyna  aruruUnaeoidei  Keyserling,  Verb,  sool.-bot  Get.  Wien,  1883* 
p.  666. 

Several  spedmens  from  Beulah.     A  pair  from  top  of  Las  Vegas 
range,  11,000  feet,  last  of  June. 

Diotyna  tezana  Banks. 

Dictyna  texana  Banks,  Proa  Calif.  Aoad.  Sd.  (3),  Vol.   I,  p.  238 

(1898). 

Two  immature  specimens  from  Mesilla  Park 
Diotyna  sp. 

One  female  of  a  small  species  from  Las  Cruces.  It  is  much  like 
D.  sublata,  but  di£ferent. 

TitanoBoa  amarieana  Emerton. 

Titanaea  amerieana  Emerton,  Trans.  Conn.  Aoad.,  YII,  p.  453  (1888) 

One  broken  specimen  from  Las  Vegas,  at  the  limestone  ledges 
by  Gallinas  river,  January.     Does  not  appear  to  diflbr  from  Eas- 
tern  form. 
Lethia  trivitUto  n.  sp. 

Cephalothorax  dark  red-brown,  with  three  stripes  of  white  hairs 
on  the  head  uniting  behind  at  the  dorsal  groove;  mandibles  red- 
brown;  sternum  and  legs  more  yellow -brown,  paler  toward  tips; 
abdomen  grayish  white  above,  with  a  broad  median  brown  stripe 
with  serrated  margins.  Legs  quite  long  and  hairy,  no  spines; 
mandibles  of  male  long  and  slightly  concave;  palpus  of  male  short, 
the  tibia  with  a  plate-like  projection  below  near  the  tip,  palpal 
organ  simple,  a  long  stylet  on  outer  side,  bent  over  at  tip;  epigy« 
num  shows  two  transverse  cavities  in  front,  and  two  smaller 
oblique  cavities  behind.  Posterior  eye-row  straight,  P.M.R 
fully  their  diameter  apart,  about  as  far  from  the  equal  P.S.E. ; 
A.M.E.  equal  to  P.M. E.,  about  their  diameter  apart,  and  closer 
to  the  equal  ^.S.E. ;  quadrangle  of  M.E.  broader  than  high. 

Length  $  6  mm.;  cT  4.2  mm. 

One  pair  from  Albuquerque  (Soltau). 

THERIDIID^. 
Tkeridinm  neomoxioannm  ti-  »«p. 

Cephalothorax  pale  yellowish,  with  a  marginal  black  line,  head 
with  four  reddish  brown  lines,  converging  back  from  the  eyes  kad 

M 


578 


PROGEEDINQS   OF  THE   ACADEMY   OF 


iNov., 


uniting  at  dorsal  groove;  mandibles  and  sternum  pale  yellowish; 
legs  pale,  tips  of  patellae  and  tibise,  and  sometimes  of  metatarsi, 
reddish;  abdomen  white,  a  few  scattered  black  dots  on  dorsum, 
and  two  larger  black  spots  above  the  spinnerets.  Cephalothorax  of 
usual  shape;  P.M.E.  rather  large,  a  little  less  than  diameter 
apart;  the  A.M.E.  smaller,  fully  diameter  apart;  quadraugle  of 
M.E.  forming  a  square.  Legs  of  moderate  length,  metatarsus 
I  a  little  longer  than  tibia  I.  Sternum  triangular,  the  sides 
slightly  rounded.  Abdomen  (when  full  of  eggs)  globular,  higher 
than  long;  the  epigynum  shows  as  a  simple  median  black  opening. 

Length  4  mm. 

Two  females  from  Las  Cruces  (Cockerell). 

Theridium  different  Emerton. 

Theridium  differ  ens  Emerton,  Trans.  Conn.  Acad.,  VI,  p.  9  (1882). 
A  young  male  from  Mesilla  Park,  November  30,  appears  to 
belong  to  this  species  (Cockerell). 

Steatoda  grandit  n.  sp. 

Cephalothorax  and  mandibles  uniform  dark  red-brown;  legs  a 
brighter  red-brown,  still  paler  on  the  tarsi,  tips  of  tibisB  plainly 
darker;  sternum  black;  abdomen  black  above,  with  a  narrow  white 
line  around  base,  extending  back  about  one-third  the  distance  to 
tip;  venter  pale,  with  a  black  mark  similar  in  shape  to  that  of  S. 
borealis,  but  heavier.  The  posterior  eye-row  is  straight,  the 
P.M.E.  fully  their  diameter  apart,  rather  closer  to  the  slightly 
larger  P.S.E. :  the  A.M.E.   much  larger  than  the  P.M.E,,  about 
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Litliyphantel  fulvui  KcyaerUng. 

Lithyphantes  fulvus  Keys.,   Die  Spinn.  Amer.,  Theridiids,   p.   142, 

1884. 

One  immature  specimen  from  Las  Cmces  (Cockerell). 

Lithyphantei  oorollstni  (Llnn6). 

Aranea  eorollaia  Linn6,  Syst.  Nat.,  Ed.  X,  i,  p.  621  (1758). 
A  female  from  Las  V^as  (Cockerell),  and  a  pair  from  Prof. 
Townseml. 

Lathrodeotui  maotani  (Fabriciuf<).^ 

Aranea  maetam  Fabricins,  Entom.  Syst.,  II,  p.  410  (1793). 
'  'An  adult  female  from  Mesilla  Park  in  April,  also  young  from 
Las  Cruces  (Cockerell) ;  one  female  from  Las  Vegas  Hot  Springs, 
January.     It  is  also  found  commonly  at  Santa  F^  (Cockerell, 
Bull.  15,  N.  M.  Agr.  Exp.  Sta.,  p.  81). , 

Euryopls  ftinebris  (Hcntz). 

Theridium  funehris  Hentz,  Jour.  Best.  Soc.  N.  H.,  VI,  p.  276  (1850). 
Several  specimens  from  Beulah. 

Orammonota  piotilii  (Cambridge). 

Erigone  pictilia  Cambridge,  Proc.  Zool.  Soo.  London,  1875,  p.  396. 
Tluree  females  and  a  male  from  Albuquerque;  do  not  appear  to 
differ  from  Eastern  specimens. 

Ceratinella  oooidentalii  n.  sp. 

Cephalothorax  unifona  dark  red-brown,  shining;  abdomen  dull 
gray,  with  a  dark  red-brown  dorsal  shield,  containing  four  black 
submedian  impressions  forming  a  trapeze;  sternum  red-brown; 
mandibles  paler  red -brown,  fang  black  in  middle;  legs  pale  red- 
dish, the  patellae  paler,  especially  from  beneath;  abdomcTi  with 
many  small  dark  pits  from  which  arise  hairs.  Cephalothorax 
rather  short  and  broad;  P.M.E.  fully  one  and  one-half  their 
diameter  apart,  and  as  far  from  the  equal  P.8.E. ;  A.M.E, 
small,  close  together,  farther  from  the  larger  A  S.E.  Sternum 
broad,  broadly  truncate  between  hind  coxffi  which  are  widely  sepa- 
rated. Abdomen  with  a  large  rounded  dorsal  shield,  about  one- 
third  longer  than  broad,  and  rather  pointed  behind;  on  the  venter 
there  is  a  somewhat  semicircular  shield  each  side  of  the  epigynum, 
another  in  front  of  the  spinnerets,  and  several  corneous  dots  as 
follows:  Two  behind  epigynum,  two  in  front  of  the  anal  plate. 
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and  a  series  each  side,  of  which  the  basal  one  is  the  largest.     L^s 
hairy,  without  spines. 

Length  1.6  mm. 

Two  females  from  Beulah,  March,  8,000  feet  altitude  (Cockerell). 
Tmetioui  sp. 

One  specimen,  a  male  from  Eagle  creek  camp.  White  Moun- 
tains.    In  many  respects  similar  to  T.  perplexa,  but  different;  not 
in  very  good  condition. 
TmeUeui  brevipalpui  n.  sp. 

Cephalothorax  yellowish  brown,  more  or  less  mottled  with  dull 
black,  eyes  on  black  spots;  mandibles  more  red-brown ;  legs  pale 
yellowish;  sternum  dark  brown;  abdomen  black,  with  some  small 
scattered  white  spots  above.  Cephalothorax  rather  broad,  head 
slightly  elevated ;  posterior  eye-row  nearly  straight;  P.M.E. 
about  their  diameter  apart,  and  about  as  far  from  the  equal 
P.8.E. ;  A.M.E.  smaller,  about  diameter  apart,  and  rather 
farther  from  the  larger  A.8.E. ;  quadrangle  of  M.E.  broader 
behind  than  in  front,  and  a  little  higher  than  broad.  Mandibles 
vertical,  slightly  diverging,  unarmed.  Sternum  very  broad, 
rounded  behind.  Legs  long,  with  many  hairs,  but  few  spines; 
metatarsus  I  scarcely  as  long  as  tibia  I.  The  tibia  of  palpus  shows 
above  two  projections,  a  long  one  at  tip  and  a  smaller  one  toward 
Stylet  long  and  curved  once  around  the  tip. 
Length  2  mm. 
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Mioroneta  loltani  n.  sp. 

Cephalothorax  and  legs  yellowish,  the  mandibles  and  sternum 
often  more  brownish,  eyes  on  black  spots,  femora  of  male  more 
reddish;  the  abdomen  is  gray  above  and  below,  spinnerets  yellow- 
ish. Posterior  eye-row  is  slightly  procurved,  P.M.E.  about 
diameter  apart,  rather  closer  to  the  equal  P.S.E. ;  A.M.E. 
small,  close  together,  much  farther  from  the  much  larger  A.S.E. 
which  are  some  larger  than  the  P.S.E.  to  which  they  are  closely 
approximated;  quadrangle  of  M.E.  much  higher  than  broad, 
broader  behind  than  in  front.  Mandibles  divergent,  no  teeth  in 
front.  Tibia  of  male  palpus  swollen  below,  above,  as  well  as  the 
patella  tipped  with  several  strong  hairs;  tarsus  broad,  rather  angu- 
lar above  near  base;  the  palpal  organ  broadest  near  tip;  a  dark  piece 
extending  across  the  base,  dose  to  the  surface,  tapering  and 
twisted,  but  little  curved;  a  large  and  prominent  hook  on  inner 
face,  curved  and  twisted  at  the  tip  where  it  is  bifid.  The  epi- 
gynum  is  prominent  and  triangular  in  form,  with  a  small  median 
finger  behind. 

Length  c?  2.4  mm. ;   ?  2.8  mm. 

Several  specimens  from  Albuquerque  (Soltau). 

TBTRAQNATHIDiB. 
Tetrag^atha  extenta  (Linn<^). 

Aranea  exiensa  Linn6,  Syst.  Nat.,  Ed.  XII,  p.  621  (1767). 
Odc  pair  from  Beulah,  and  a  male  from  the  White  Mountains, 
Eagle  creek  camp,  third  week  in  August. 

Tetrag^atha  laboriota  Ueiitz. 

Tetragnatha  lahoriosa  Hentz,  Jour.  Boat.  Soc.  N.  H.,  VI,  p.  27  (1850). 
Several   specimens  from  Las  Cruces  ;    one  from  one -half   mile 
below  first  Ruidoso  camp,  August  4,  by  sweeping. 
Eng^natha  paUi4a  Banks. 

Titrafjnatha  pallida  Banks,  Proc.  Acad.  Nat.  Soi.  Phila.,  1892,  p.  51. 
One  male  from  Beulali. 

EPBIBIDiB. 
Argiope  transversa  Knurton. 

Aryiopv  transversa  Emer.,  Trans.  Conn.  Acad.,  VI,  p.  330,  1884. 
Kpdra  fasciata  lleutz,  Jour.  Boat.  Soc.  N.  H.,  V,  p.  468  (1847). 

One   tine   specimen    from    Las   Vegas,   September    (Miss   Ada 
Springer). 
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Argiope  aurantia  Lucas. 

Argiope  aurantia  Knoas,  Ano.  Soc.  Eatom.  France,  1833,  p.  86. 
Epeira  Hparia  Heatz,  Jour.  Bost.  Soc.  N.  H.,  V,  p.  468  (1847). 

"  One  specimen  collected  by  Prof.  Townsend. 
Oaateraoantha  oanoriformii  (Linii6). 

Aranea  cancriformU  Linn6,  Syst.  Nat.,  Ed.  XII,  p.  1037  (1767). 

Recorded  from  New  Mexico  by  Dr.  Marx,  in  his  Catalogue. 
Mr.  Cockerell  says  he  has  never  seen  it,  so  far  as  he  can  remember. 
Epeira  plaoida  Hentz. 

Epeira  placida  Hentz,  Jour.  Boat.  Soc.  N.  H.,  V,  p.  475  (1847). 

Two  females  from  one-half  mile  below  first  Ruidoso  camp. 
White  Mountains,  August,  by  sweeping.  They  are  not  quite 
adult,  and  differ  considerably  from  the  usual  form.  There  are  no 
stripes  on  the  cephalothorax ;  the  abdomen  is  light  chocolate-brown, 
with  some  white  marks  in  front  and  where  the  stripe  should  be, 
behind  there  are  two  black  spots  each  side.  The  spinnerets  are 
black,  with  the  usual  two  spots  each  side.  Structurally  there  are 
no  differences  from  the  Eastern  specimens,  but  the  male  might  show 
differences  in  the  palpus.  E,  plaoida  has  not  previously  been 
recorded  from  the  West. 

Epeira  oazeniit  Keyscrllng. 

Epeira  oaxensis  Keyserling,  Sitznngsber.  Isis,  Dresden,  1863,  p.  121. 
Epeira  vertebrata  McCJook,  Proo.  Acad.  Nat.  Sci.  Phila.,  1888,  p.  196. 

Several  specimens  from  Las  Cruces,  September  6  (Cockerell), 
and  Eagle  creek   camp  and   Ruidoso   creek.    White  Mountains, 


1901.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  583 

divide,   about  200  feet  below  top  of  divide,  White  MountainSy 
August  17. 

Epeira  trivittata  KeyserUng. 

Epeira  trivittata  Kejserling,  Sitzungsber.  Isis,  Dresden,  1868,  p.  95. 
Recorded  by  McCook  from  New  Mexioo ;  one  speoimen  collected 
by  Prof.  Townsend,  and  one  each  from  Mesilla  Park  and  Ruidoso 
creek. 

Epeira  nephiloidet  Cambridge. 

Epeira  nephiloidea  Cambridge,  BioL  Cent-Amer.  Ara6h.-Araii.»  I,  p.  32 

(1890). 

Dr.  Marx  records  a  specimen  from  Fort  Canby.- 
Epeira  gemma  McCook. 

Epeira  gemma  McCook,  Proc.  Aoad.  Nat.  Sd.  Phila.,  1888,  p.  193. 

A  female  from  Rio  Ruidoso,  200  feet  above  first  Ruidoso  camp; 
a  large  female  from  East  Las  Vegas. 

Epeira  trifoUum  Hentz. 

Epeira  trifolium  Hentz,  Jour.  Best.  Soo.  N.  H.,  V,  p.  471  (1847). 
Several  from  top  of  ridge  near  Eagle  creek,  White  Mountains, 
August,  September. 
Epeira  mceita  Kcyserling.' 

Epeira  masta  KeyserliDg,  Die  Spino.  Amer.,  IV,  p.  108  (1892). 
Dr.   Marx  had  a  specimen  from  New  Mexico,   without  more 
definite  locality. 

THOMISIDiB. 
Xyttiont  biontpit  Keyscrling. 

Xysiicus  bicuspis  Keyserling,  Verb,  zool.-bot.  Gee.  Wien,  1887,  p.  478. 

One  male  from  Dripping  Springs,   Organ  Mountains,    and   a 

female  from  Las  Cruces,  which  probably  belongs  to  the  male.     The 

epigynum  consists  of  a  simple  transverse  elliptical  cavity  without 

any  indentation. 

Xyttiont  montanentit  Keyscrliug. 

Xi/sticuH  montantmis  Keyserling,  Verb,  zool.-bot.  Gee.  Wien,  1887, 

p.  479. 
XysHcuH  pulverulenitis  Emerton,  Trans.  Conn.  Acad.,  IX,  p.  417, 1894. 

One  female  from  Beulah ;  it  may  possibly  be  a  difierent  spedes, 

but  the  differences  are  so  slight  that,  in  the  absence  of  males,  I 

refer  it  to  this  species.     The  epigynum  has  the  same  general  shape, 

but  is  longer. 
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Xyitlons  emertoni  KeyserUng. 

Xy$tieu$  emertoni  Eeyaerliiig,  Die  Spinn.  Amer.,  I,  Latr.,  p.  89  (1880). 
^etictis  elegane  Keyserling,  itnd,,  p.  31. 

A  female  from  Beulah  and  a  male  from  Las  Vegas  Hot  Springs 

appear  to  belong  here.     The  male  is  like  males  from  New  England, 

which  both  £merton  and  myself  consider  X,  elegans.     The  female 

is  not,  however,  so  certain. 

XyiUoni  onnotator  ThoreU. 

Xyeticue  cunctator  Thorell,  Bull.  U.  S.  Geol.  Surv.  Terr.,  Ill,  No.  2, 

p.  495  (1877). 
Xysticui  quinquepunetatiu  Keyserling,  Die  Spinn.  Amer.,  I,  Latr.,  p. 

12  (1880). 

Several  specimens  from  Albuquerque  (Soltau),  and  Beulah  and 
Mesilla  Park  (Cockerell).  This  gives  the  species  a  vertical 
range  from  3,800  feet  to  8,000  feet. 

Xyttioat  gulotut  Kcyserling. 

Xusticus  gulosus  Keyserling,  Die  Spinn.  Amer.,  I,  Latr.,  p.  43  (1880) 
One  young  female  from  summit  of  range  between  the  Pecos  and 
Sapello  rivers,  August  (Cockerell) ;  adult  female  from  Las  Vegas, 
February. 

Coriaraohne  veriioolor  Keyserllng. 

Coriarachne  versicolor  Keyaerlingf  Die  Spinn.. Amer,  I,  p.  53  (1880) 
An  immature  male  from  Mesilla. 

Miiomena  oblonga  Kcyserling 

Misumena  oblong  a  Keyserling,  Die  Spinn.  Amer.,  I,  Latr.,  p.  79  (1880). 
One  female  from  Mesilla  Park. 
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Ebo  maxioiia  Banks. 

Ebo  mexiMoa  Banka.  Proo.  CUif.  AomL.  SoL,  3d  8«r.,  ZooL,  Vol.  1,  p. 
2e5  (1888). 

Several  spedmens  from  Merilla  Park,  January.  Among  them 
is  the  male,  not  previously  known;  it  is  a  little  smaller  than  the 
female,  but  marked  like  it.  Previously  recorded  only  from  Her- 
mosillo,  Mex.,  but  I  have  some  specimens  from  EI  Paso,  Tex. 

Thanatnt  ooloradensis  Kejrserllnff. 

Thanatui  eoloradensis  Eevserling,  Die  Spinn.  Amer.,  I,  Laterigrad», 
p.  206  (1880). 

A  pair  from  Las  Cruoes  (Townsend).     Readily  separated  from 
T.  rubicundtu  by  the  fact  that  the  eyes  of  the  anterior  row  are  of 
equal  size;  in  the  latter  species  the  side  eyes  are  much  larger  than 
the  median  ones. 
Thanatui  mUeimdiis  Koyserllng. 

Thanatus  rubicundm  KeyaerUng,  Die  Spinn.  Amer.,  I,  p.  904  (1880). 
Two  specimens  from  Beulah. 
TibaUns  dnttoni  (Hentc). 

Thomiiui  duitoni  Hentz,  Joor.  Best.  Soo.  N.  H.,  V.,  p.  488  (1846). 
Several  specimens  from  Albuquerque  (Soltau),  and  Mesilla  Park 
and  Beulah  ((Dockerell)  ;  young  from  Las  Vegas. 
PhUodromns  alaakensis  KcyHcrlinff. 

Philodromus  alaskensis  Eeyserling,  Verh.  zool.-bot.  Ges.  Wien,  1883, 
p.  674. 

An  immature  specimen  from  Las  Vegas  (Cockerell). 
Philodromnt  tpeotabUii  Ki^jrHerling. 

Philodromm  upectabilis  Keyserling.  Die  Spinn.  Amto.,  I,  p.  210  (1880). 

Several   specimonsi,  mostly    immature,    from   Mesilla   Park,  in 

January. 

PhilodromoB  inqniiitor  Thorell. 

Philodromus  inquiiitor  Thorell,  Ball.  U.  S.  Geol.  Sarv.  Terr.,  Ill,  2, 
p.  502  (1877). 

One  female  from  top  of  Las  Vegas  range,  11,000  feet,  last  week 
in  June. 

SPARASSIDiB. 

Olioi  fafoionlatni  Slmoii. 

OUoffaacicuhttun  Simon,  Act.  Soo.  Linn.  Bord..  XXXIV,  p.  307  (1880). 
(Hio8  gigantem  KejHerling,  Verb,  sool.-bot.  Ges.  Wien,  1883,  p.  681. 

An  immature  8|)ccimen  from  La  Cueva,  Organ  Mountains,  Sep- 
tember. 
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Olioi  abnormis  Kesrserling. 

Olios  abnormis  Eeyserling,  Yerh;  zool.-bot.  €^.  Wien,  1883,  p.  679. 
The  species  was  described  from  Santa  F^,  N.  M. 

OUoi  eoneolor  Keyserling. 

OUos  eoneolor  Keyserling  Verh.  zool.-bot.  6e&  Wieo,  1883,  p.  682. 
This  species  was  described  from  Punta  del  Aqua,  N.  M. 

OTBNIDiB. 

Ctenns  hibanuOis  Hentz. 

Gtenus  hibemalis  Hentz,  Jour.  Boat.  Soc.  N.  H.,  IV,  p.  393  (1843). 
This  is  recorded  from  New  Mexico  in  Dr.  Marx's  Catalogue. 

LYOOSIDiB. 
Lyoosa  hellno  Walckenacr. 

Lycosa  helluo  Walokenaer,  Ins.  Apt.,  I,  p.  337  (1837). 

Lyeota  hahingtoni  Blaokwall,   Ann.   Mag.  Nat.  Hist.,  XVII.  p.  30, 

(1846). 
Lycosa  nidcola  Emerton,  Trans.  0>nn.  Aoad.,  VI,  482  (1885). 

One  female  and  several  young  from  Albuquerque;  apparently 

identical  with  Eastern  specimens. 

Lyoosa  modetta  (ThorcU). 

Tarentula  modesta  Thorell,  Bull.  U.  S.  Geol.  Sarv.  Terr,  III,  No.  2, 
p.  520  (1877). 

Several  specimens  from  Beulah. 

Lyoota  ooloradenais  Banks. 
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TroohoM  parva  Banks. 

TrocliOBa  parva  Banks,  Jour.  N.  Y.  Ent.  Soo.,  18M,  p.  52. 

Several     examples     from    Albuquerque     (Soltau),      Beulah 
(Cockerell),  and  Eagle  creek  camp,  White  Mountains,  third  week 
in  August. 
Troohota  oinerea  (Fabriclus). 

Aranetcs  einer&u$  Fabridns,  Entom.  Syst.  II,  p.  423  (1793). 

A  female  from  Las  Cruces,  September  2;  at  light. 
Troohota  ap. 

One  female  of  a  pale  species  from  Albuquerque.  It  is  appar- 
ently new,  but  does  not  show  any  marked  characters  in  this  sex. 

Pardota  glaoialii  (Thorell). 

Lyr.oaa  glaeialU  Thorell*  6tv,  E.  Yeteosk.-Akad.  Forh.,  1872,  p.  159. 
Lyeoaa  concinna  Thorell,  Bull.  U.  S.  Geol.  8urv.  Terr.,  Ill,  Wo.  % 
p.  506  (1877). 

One  male  and  several   young   from  Albuquerque,  and  adults 

from  summit  of    range  between   the  Pecos  and  Sapello  rivers, 

August,  July. 

Pardota  ttemalii  (Thorell). 

Lyeoaa  $ternalis  Thorell,  Ball.  U.  S.  G^eol.  Sarv.  Terr.,  Ill,  No.  2,  p. 

504  (1877). 
Pardosa  luteola  Emerton,  Trans.  Ck>nn.  Aoad.,  IX,  p.  427,  1894. 

One  male  from  the  White  Mountains. 

OXYOPIDiB. 
Oxyopet  piotipei  n.  sp. 

(Dephalothorax  uniform  gray-brown  on  sides  and  in  front,  eye- 
region  black,  above  a  broad  pale  area,  broader  in  front  than 
behind,  with  a  narrow  median  extension  forward  to  the  eyes,  and 
each  side  at  base  of  pars  cephalica  is  a  short  extension,  in  front 
on  the  clypeus  is  a  small  median  pale  spot;  mandibles  dark  brown; 
palpi  pale,  banded  with  black;  legs  pale,  a  longitudinal  black 
line  beneath  on  the  femora  of  anterior  pairs,  apical  halves  of  all 
femora  mostly  black,  patellse  mostly  black,  bands  on  middle  and 
apex  of  tibiae,  and  on  base,  middle  and  apex  of  metatarsi,  black. 
Sternum  pale;  coxio  dark;  venter  mostly  black;  dorsum  of  abdo- 
men pale,  nearly  interrupted  beyond  middle  by  an  extension 
upward  of  the  bhick  sides.  Head  of  the  cephalothorax  rather 
high,  sloping  oft  gradually  behind.  Posterior  eye- row  procurved; 
P.M.E.  about  twice  their  diameter  apart  and  fully  as  far  from 
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the  equal  P.8.E.;  eyes  of  second 'row  larger  than  P.M.E., 
about  twice  their  diameter  apart,  closer  to  the  P.S.E. ;  eyes  of 
first  row  very  small,  and  directly  below  the  second  row.  Abdo- 
men rather  short,  and  acute  at  tip.     Legs  of  moderate  length. 

Length  7  mm. 

One  specimen  from  Albuquerque  (Soltau). 
Haxnalatiwa  grUea  Kcyserling. 

HamalaHwa  grisea  Keyserling,  Verb,  zool.-bot.  Ges.  Wien,  1887,  p.  458. 

Dr.  Marx  determined  this  in  the  material  Prof.  Townsend  sent 
him. 

ATTIDiB. 
Phidipput  opifex  McCook. 

Phidippus  opifex  MoCook,  Proc.  Acad.  Nat.  Sol.  Phila.,  1878,  p.  276. 
One  male  from  Las  Cruces.     ParncEnus  (/)  grisetis  Peckham, 
recently  described  from  the  same  locality,  is  probably  this  species. 
Phidipput  bioolor  Keyserling. 

Phidippus  bicolor  EeyserliDg,  Verb.  zoo1.4>ot.  Ges.  Wien,  1884,  p.  496. 
PJUdippm  ardent  Peckham.  Trans,  Wise.  Acad.  Soi.,  XIII,  288  (1901). 
Phidippus  californicus  Peckham,  ibid.^  p.  289. 

A  few  specimens  from  Las  Cruces,  Siaptember  6;  La  Cueva, 

August;    Fillmore   Canon    (near  the   falls),    Organ   Mountains; 

White  Mountains,  September  11;  and  limestone  ledges  by  Gallinas 

river  near  Las  Vegas.     I  have  also  seen  the  species  from  Arizona 

(Yuma).    Peckham  describes  the  sexes  as  separate  species,  although 

noting  the  possibility  of    their  identity.     Keyserling's  specimen 
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OendrjpluuitM  anbUui  (Hents). 

Attu9  nubHuB  HeDtz,  Jour.  Bo0t  Soo.  N.  H.,  Y,  p.  368  (1846). 
Several  examples  from  under  bands  on  apple  and  pear  trees  at 
Meeilla  Park,  January  (Codcerell).     The  bands  were  those  which 
had  been  put  on  to  catch  the  larv»  of  the  Codling  Moth. 

Dendrjpliantei  vitif  CockereU. 

Dendryphantei  viti$  Cockerel!,  The  Entomologist,  18M,  p.  207. 
Described  from  Las  Cruces,  April ;  also  occurs  at  Mesilla  Park, 
under  bands  on  apple  and  pear  trees  (Gockerell). 

PhilaBut  limator  (Walckcnaer). 

Attu8  rimator  Walokenaer,  Ins.  Aptdres,  I,  p.  446  (1837). 
Phidippus  auetus  Koch,  Die  Aiaohn.,  Xllf,  p.  148,  1845. 

One  female  on  Larrea  at  Mesilla  Park,  January  22. 
SadaU  diitinota  Pcckham. 

Sadala  dUtincta  Peckham,  Tnms.  Wise.  Aoad.,  YII,  p.  63  (1868). 

Recorded  from  New  Mexico  in  Dr.  Marx's  Catalogue;  described 
from  Mexico, 

Plexippui  paykulli  (And.  et  Sav.). 

AttHS  paykulU  Aadonin  et  SavigDj,  Desorip.  E^pte,  XXII,  p.  179 

(1827). 

I  have  seen  a  few  specimens  from  New  Mexico,  without  definite 
locality. 

Marptuta  oalifomioa  Peckham. 

Marptma  calif  arnica  Peckham,  Trans.  Wise.  Acad.,  VII,  p.  81  (1888). 
Young  specimens  from  Mesilla  Park  (CockereU),  and  also  from 
Prof.  Townsend. 

loint  neomexioanoa  n.  8p. 

Cephalothorax  reddish,  eyes  on  a  black  band,  two  indistinct  dark 
spots  in  middle  of  eye-region,  a  white  stripe  each  side  below  eje- 
region  and  extending  backward,  lower  sides  black,  some  golden 
hairs  around  the  anterior  eyes;  mandibles  reddish;  sternum  led- 
brown;  femora  red-brown,  rest  of  legs  clear  pale  yellow,  except 
the  patella,  tibia  and  metatarsus  of  leg  I,  which  are  red-brown 
like  the  femora;  abdomen  reddish  brown  above,  with  faint  indica- 
tions of  a  few  black  spots,  the  sides  of  the  abdomen  are  distinctly 
white,  the  venter  nearly  black,  spinnerets  black.  Cephalothorax 
low  and  rather  long ;  the  eye-region  scarcely  as  broad  behind  as 
in  front,  eyes  of  second  row  rather  closer  to  laterals  of  first  row 
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thaD  to  third  row;  the  anterior  row  is  curved,  the  top  of  laterals 
being  even  with  top  of  median  eyes,  thef  latter  are  very  large, 
close  together  and  close  to  the  anterior  margin,  so  that  the  clypeus 
is  extremely  narrow.  The  mandibles  are  small  and  vertical;  leg  I 
much  thickened,  tibia  and  metatarsus  I  with  two  pairs  of  spines 
below;  tibia  III  with  a  spine  near  base  below,  and  a  pair  at  tip; 
tibia  IV  with  one  at  tip;  metatarsi  III  and  IV  with  several  spines 
grouped  at  tip.  Anterior  coxsb  separated  by  more  than  width  of 
lip,  hind  coxae  nearly  touching,  the  sternum  much  longer  than 
broad.  Abdomen  about  once  and  two-thirds  as  long  as  broad. 
The  tibia  of  male  palpus  has  a  stout  curved  hook  on  outer  tip;  the 
palpal  organ  is  tipped  with  three  short  black  stylets,  all  of  them 
only  visible  directly  from  below. 

Length  c?  3.8  mm. 

One  male  from  Beulah,  8,000  feet  (Cockerell). 

loint  peokhamsB  Cockerell. 

Iciui  peckharruB  Cockerell,  Can.  En  torn.,  1897,  p.  223. 
Several  specimens  from  Mesilla  Park.     It  is  often  found  on  fruit 
trees  in  the  orchards. 

loint  timilii  Banks. 

Icius  similis  Banks,  Can.  Entom.,  1895,  p.  100. 
]^  Some  inmiature  examples  from  under  bands  on  apple  and  pear 
trees,  Mesilla  Park  (Cockerell). 
loint  pirationt  Peckbam. 
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long  and  flat;  first  eye-row  like  that  of  F.  perHnax,  the  second, 
however,  is  fall  as  near  to  the  dorsal  as  to  lateral  eyes.  Legs 
moderately  slender,  and  well  spined;  metatarsi  III  and  IV  spined 
along  their  length;  leg  I  much  enlarged,  except  the  metatarsi  and 
tarsi ;  three  pairs  of  spines  under  tihia  I,  two  pairs  under  metatar- 
sus I;  tibia  and  patella  I  rather  more  hairy  than  the  other  joints; 
coxse  I  separated  by  width  of  lip.  Abdomen  nearly  twice  as  long 
as  broad,  tapering  behind,  somewhat  depressed.  The  epigjnum 
shows  a  broad  tapering  cavity,  limited  behind  by  two  approaching 
corneous  pieces,  leaving  a  median  emargination. 

Length  6  mm. 

Two  females  from  Albuquerque  (Soitau).  Readily  known 
from  our  two  other  species  by  its  coloration  as  well  as  the  structure 
of  the  vulva. 

PeUenet  oregonenie  PedLham. 

Hahrocestum  oregoneme  Peokham,  Trans. Wise.  Aoad.,  VII,  1888,  p.  66. 

One  male  from  Las  Vegas  Hot  Springs.  It  is  much  rubbed, 
but  the  male  palpus  agrees  with  Peckham's  figure. 

Pellenei  hiriatam  Peckham. 

Habrocestum  hinutum^  Peckham,   Trans.  Wise  Aoad.,  VII,   p.   64, 

(1888). 

Prof.  Peckham  so  named  a  specimen  sent  him  by  Prof.  Town- 
send  from  Las  Cruces. 

PeUenet  cookereUi  n.  sp. 

Cephalothorax  above  black,  with  black  hair,  a  narrow  white 
stripe  each  side  arising  above  the  lateral  eyes  and  running  just 
below  the  dorsal  eyes  back  and  then  down  to  the  hind  margin, 
below  this  is  a  black  stripe,  and  the  lower  sides  are  clothed  Avith 
white  hair;  between  the  M.E.  and  on  the  anterior  part  of  the 
eye-region  is  a  median  white  line ;  the  male  shows  a  more  distinct 
pale  V-mark  connecting  the  dorsal  eyes;  clypeus  with  white  hair; 
mandibles  reddish,  with  some  white  hair  on  basal  part;  all  legs 
pale  in  both  sexes,  dotted  and  mottled  with  dark  brown,  more 
densely  so  on  the  hind  pairs,  all  with  black  hairs  and  white  scales ; 
patella  I  of  male  paler  than  the  tibia,  patella  III  not  modified ; 
male  palpus  short,  patella  and  base  of  tibia  very  pale,  beyond 
very  dark.  Abdomen  gray  above  and  on  the  sides,  clothed  with 
white  hair,  with  two  broad  black  submedian  stripes  from  base  to 
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tip,  in  the  male  broader  and  nearly  connected  behind,  in  the 
female  intemipted  behind  by  a  prominent  oblique  white  mark  on 
each  side;  venter  dark,  with  two  pale  submedian  lines  on  basal* 
part. 

Len^  9  7  mm. ;  c^  5  muL 

One  pair  from  top  of  Las  Vegas  range,  11,000  feet;  last  week 
in  June. 
Pellenei  klauterii  Pcckham. 

PeUenes  klatnerii  Peckham,  Bull.  Wise.  N.  H.  Soc.,  Oct.,  1900,^  p.  216. 

Peckham  describes  this  from  two  males  from  New  Mexico, 
without  more  definite  locality.  The  figure  of  the  palpus  looks 
much  like  that  of  P.  coekerelliy  but  the  description  does  not  apply. 

Pellenet  birgei  Peckham. 

Pdlenes  birgei  Peckham,  Ball.  Wiac.  N.  fl.  Soc.,  Oct.,  1900,  p.  217. 
Described  from  one  male  from  Mesilla  Park. 
Pellenet  politni  Peckham. 

Pellenea  polittts  Peckham,  Bull.  Wise.  N.  H.  Soc.,  Oct.,  1900,  p.  223. 
Described  from  two  females  from  New  Mexico,  without  more 
definite  locality;  quite  probably  they  are  females  of  P.  klauaeriu 
Pellenei  oognatni  Peckham. 

Pellene»  cognatm  Peckham,  Ball.  Wise.  N.  H.  Soc.,  Oct.,  1900,  p.  224. 
Peckham  records  one  female  from  New  Mexico. 
PeUenei  sp. 

A  male,  one  moult  from  maturity,  from  Ruidoso  creek,  one-half 
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PHALAKGIDA. 

Homolophns  bioepi  (Thorell). 

Mitopui  bieep$  Thorell,  Bull.  U.  S.  GeoL  Burr.  Terr.,  Ill,  No.  2,  p.  525 
(1877). 

Several  specimens  from  Beulah,  Eagle  creek,  White  Mountains, 
and  ridge  between  Sapello  and  Pecos  rivers,  11,000  feet.  This  is 
a  common  species  in  Colorado.  In  New  Mexico  it  appears  to 
belong  to  the  Canadian  and  Hadsonian  zones. 

Traohyrhinni  mmrmoratai  Banks. 

Trachyrhinvs  marmaratui  Bapks,  Joar.  N.  T.  Entom.  Soc,  1894,  p.  145. 
Described  from  Santa  F^;  also  found  at  Las  Cruoes,  September 
(Cockerell). 

Liobnnnm  towniandi  Weed. 

Liohunum  town$endi  Weed,  Amer.  Nat.,  1893,  p.  295. 
Described  from  Las  Cruises  (Townsend).     Specimens  have  been 
examined  from  Las  Cruces,  Beulah,  and  various  places  in  the 
White  Mountdns,  some  under  logs  and  rocks,  July,  August  and 
September.     By  &r  the  most  abundant  Phalangid. 

Taraons  paokardi  Simon. 

laracui  pctekardi  Simon,  C.  R.  Soo.  Ent.  Belg.,  1879,  p.  Izxiv. 
A  pair  from  Beulah  (Cockerell).     Described  from  Colorado,  but 
not  taken  by  recent  collectors.     It  is  one  of   the  rarest  and  most 
interesting  of  our  "  daddy-long-legs." 

Phalanginm  oinerenm  Wood. 

Phalangium  cinereum  Wood,  Comm.  Essex.  Inst.,  VI^  p.  25  (1868). 
One  specimen  from  Raton,  Colfax  county  (Cockerell).  Not 
previously  known  from  the  West;  a  common  species  in  the  extreme 
northeastern  States.  The  specimen  was  taken  on  the  railroad  track 
at  Raton  station,  and  may  possibly  have  been  introduced  with 
freight  in  some  way. 

Solerobnnnt  robattua  (Packanl). 

Scotolemon  rohustus  Packard,  Bull.  U.  8.  Geol.  Sanr.  Terr.,  Ill,  p.  164, 

(1877). 

Specimens  come  from  Beulah  (Cockerell),  from  Eagle  creek 
camp,  White  Mountains,  August  21,  in  dead,  rotten,  wet  pine  log, 
and  ridge  of  Eagle  creek  camp.  White  Mountains,  under  log, 
August.  It  belongs  to  the  Canadian  zone,  both  in  New  Mexico 
and  Colorado. 
38 
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PSECTDOSOORPIONIDA. 
Chelanopf  validai  Banks. 

Ohelanops  validus  Banks,  Jour.  N.  Y.  Ent.  Soo.,  1895,  p.  7. 
Two  spedmeDB  from  Mesilla.     They  are  larger,  but  differ  little 
in  structure  from  the  Lake  Tahoe  specimens. 

Chelanopf  groffuf  Banks. 

Chelanops  groasu^.  Banks,  Can.  Entom.  1893,  p.  65. 
Two  specimens  from  Eagle  Creek,  White  Mountains ;  the  fingers 
are  a  trifle  longer  than  in  Colorado  specimens. 

Chelifer  toabriionlit  Simon. 

Chelifer  scabriseulU  Simon,  Ann.  Soc.  Ent.  France,  1878,  p.  154. 
Chel^er  degeneratus  Balzan,  Ann.  Soc.  Ent.  France,  1891,  p.  532. 

Three  specimens  from  Eagle  creek,  White  Mountains;  they  are 
like  specimens  that  I  have  seen  from  Utah. 

scorpionidA. 

VejoTit  pnnotipalpi  Wood. 

VejovtB  punctipalpi  Wood,  Proc.  Acad.  Nat'.  Sci.   Philad.,1863,  p.  109. 
*  One  from  Mesilla,   June,   and  a  young  one  from  La  Cueva, 
Organ  Mountains,  August  30,  under  a  rock. 

Centrnnu  oaroliniannt  (Beauvois). 

Scorpio  earolintanus  Beauv.,  Ins.  reo.  Afr.  Amer.,  p.  190,  1805. 
One  immature  specimen  from  Las  Vegas  (Cockerell). 


SOLPUGIDA. 
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Ammotreoha  peninfnlana  (Banks). 

Cleobis  peninsulana  Banks,  Proo.  Calif.  Acad.  Sci.  (3),  Zool.,  I,  290, 
1898. 

One  specimen  from  La  Cueva,  Organ  Mountains,  September  2, 

at   light  in  tent  running  over  the   blanket ;    another  from    Las 

Vegas  Hot  Springs,  January. 

ACARINA. 

Trombidium  gemmosum  n.  sp. 

Body  above  densely  clothed  with  short,  thick,  but  scarcely 
clavate,  hairs;  below  with  short,  stiff,  pointed  bristles  ;  legs  and 
palpi  with  fine  slender  hairs.  Body  once  and  one-half  as  long  as 
broad,  broadest  in  front,  plainly  constricted  near  middle  above  the 
third  legs,  the  dorsum  with  several  small  impressed  spots.  Legs 
very  short;  leg  I  about  as  long  as  width  of  body,  last  joint  but  little 
swollen,  no  longer  than  preceding  joint;  fourth  legs  not  reaching 
beyond  tip  of  body.  Palpi  short;  second  joint  much  swollen 
above,  below  with  long  hairs ;  third  rather  longer  than  broad  and 
plainly  narrower  at  tip;  fourth  quite  long,  ending  in  a  long  stout 
claw;  fifth,  or  thumb,  clavate,  hardly  reaching  beyond  the  claw, 
with  short,  simple  hairs.     Color  red. 

Length  2.4  mm. 

Several  specimens  from  Las  Vegas  in  January  (Cockerell),  one 
from  Eagle  creek,  White  Mountains  (Townsend).  Closely  related 
to  T.  scabrum,  but  with  shorter  legs,  and  shorter  terminal  joint  to 
leg  L  Mr.  Cockerell  states  that  this  species  is  extremely  abundant 
at  Las  Vegas. 

Trombidium  magniflcum  Le  Contc. 

Trombidium  magnificam  LeConte,  Proc.  Aoad.  Nat.  Sci.  Philad.,  1853, 
p.  145. 

I  have  seen   specimens  from   several    parts   of    southern    New 

Mexico. 

Bhynoholophus  sp. 

Several  si)eciraens  from  Beulah.  Very  similar  to  /?.  simplex, 
but,  I  think,  different. 

Tetranyohus  bimaoulatns  Uarvoy. 

Tetrarn/r?ius  himnculatus  Harvej,  Rept.  Me.  Exp.  Sta.,  f.  1892  (1893), 
p.  133. 

Specimens  from  Mesilla  Park  on  violet  leaves  (in  cultivation) 
appear  to  belong  to  this  common   species.     They  were  found  by 
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Mr.  Fabian  Gkurcia,  and  the  species  was  doubtless  imported  -  with 
the  violets. 

Tetranyohni  desertonun  Banks. 

Tetrcmyehus  dssertorum  Banks,  Boll  No.  8,  Tech.  Ser.,  Div.  En  torn., 
U.  S.  Depfc.  Agric,  p.  76  (1900). 

Described  from  specimens  from  Mesilla  Park  on  Larrea  triden- 
taJta  and  Fhacelia  crenulata.  The  latter,  at  least,  were  probably 
collected  by  Prof.  J.  D.  Tinsley.  Mr.  Cockerell  says  the  Phacelia 
was  doubtless  P.  intermedia  Wooton,  until  recently  confused  with 
P.  crenulata. 

Bryobia  pratonfii  Garman. 

BryoMa  pratensis  G^man,  14th  Rept.  State  Entom.  Ill,  p.  73  (1885). 

Prof.  Cockerell  has  seen  it  from  various  parts  of  the  Territory — 
Mesilla,  Mimbres,  etc. 

ArgaB  sanoheii  Neumann. 

Argcu  sanchezi  Nepmann,  M6iu.  Soc.  Zool.  France,  1896,  p.  16. 
I  have  seen  specimens  from  Deming. 
Ixodef  diverfifof fus  Neumann. 

Izode$  diverstfoiius  Nenmann,  M^m.  Soc.  Zool.  Fiance,  1899,  p.  136. 

Described  from  two  specimens  taken  from  Procyon  lotor  from 
New  Mexico ;  I  have  not  seen  it. 

Dermaoentor  retionlatus  (Fabricius). 
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EXPLANATION  OP  PLATE  XXXIU. 

Fig.    1. — Pachylomerus  fnode$tu$,  palpiu. 

Fig.    2. — Proithesima  cocker elli.  vulva. 

Fig.    Z.—Prosthuimacock&reUifpal^pva, 

Fig.    4. — Ghapho$a  hirsutipei,  vnlvft. 

Fig.    H.—ITiargalia  modesta,  vulva. 

Fig.    6. — M&riola  inomata,  vulva. 

Fig.    7. — Tmetietu  perpUsBUS,  palpus. 

Fig.    8. — Mieroneta  toXtwui,  palpus. 

Fig.    9. — Lethia  trivittata,  vulva. 

Fig.  10. — Lethia  trvnttata,  palpus. 

Fig.  11. — CeroHnella  oceiderUalii,  venter. 

Fig.  12. — Ceratinella  occidentalii,  vulva. 

Fig.  13. — Microneta  ioltaui,  vulva. 

Fig.  14. — TmeticuM  Itrevipalpus,  palpus. 

Fig.  15.—Xy$ticus  hicuBpU,  palpos  and  vulva. 

Fig.  16. — helUnei  cocker eUi,  palpus. 

Fig.  17. — PeVerue  cockerelli,  vnlva. 

Fig.  18.— Phidippus  tyrelli,  palpus. 

Fig.  19.—J^$ticus  m&ntanenHi,  vulva. 

Fig.  20.^Fuente$  vittata,  vulva. 

Fig.  2i.—Icius  neamexicanuB,  palpus. 

Fig.  22. — Gayenna  margiiujUiBf  valva. 
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A  PECTTLIAB  COHDITIOBr  OF  (EDOGOHITrX. 


BY   IDA   A.    KELLER. 


For  several  years  I  have  kept  a  jar  of  water  at  my  window,  in 
which  I  have  found  interesting  things  at  different  times.  Last  fall 
there  was  a  luxuriant  growth  of  a  dense  green  mat,  which  turned 
out  to  be  a  species  of  (Edogonium,  Later  on,  as  the  color  gradu- 
ally disappeared,  I  took  for  granted  that  the  plant  was  about  to  die, 
and  gave  it  no  further  attention.  The  next  time  I  happened  to 
observe  the  jar  the  alga  seemed  to  have  been  replaced  by  a  heavy 
growth  of  the  mycelium  of  some  fungus.  This  remained  in  a 
thriving  condition  all  winter,  and  proved  on  examination,  to  my 
great  surprise,  not  to  be  a  fungus  at  all,  but  the  (Edogonium 
which  had  lost  its  chlorophyll.  Li  all  other  respects  the  alga  was 
apparently  in  a  perfectly  healthy  condition,  its  filaments  were 
rooted  fast  to  pieces  of  rock  which  were  in  the  bottom  of  the  jar, 
the  cells  showed  absolutely  no  signs  of  decomposition — further- 
more, they  were  remarkably  well  packed  with  granules  which 
turned  out  to  be  starch. 

This  phenomenon  seemed  to  me  an  unusual  one.     I  know  of  no 
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The  condition  of  a  dead  cell  is  represented  in  fig.  3.  Here  the 
protoplasm  is  contracted,  and  the  starch  granules  are  lumped 
together  in  the  centre  of  the  cells,  in  striking  contrast  to  the  case 
represented  in  fig.  1. 


n 


Microscopic  examination  further  showed  that  green  threads  were 
inters{)ersed  here  and  there  among  these  white  filaments  ;  one  of 
these  is  shown  in  H^.  4,  the  green  color  being  indicated  by  shading. 
I  regret  not  having  made  the  examination  sooner,  since  it  would 
then  have  been  possible  for  me  to  say  whether  or  not  the  green 
color  is  newly  acquired.     It  seems  quite  probable  that  some  of  the 
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thieads  remained  green  over  the  winter,  but,  being  few,  they  were 
not  noticeable  to  the  naked  eye. 

The  quantity  of  starch  in  the  bleached  cells  varied  considerably. 
The  extreme  condition,  on  the  one  hand,  where  the  cells  were 
quite  full  of  starch,  as  in  fig.  1,  is  markedly  different  from  the 
rather  starved  condition  of  figs.  5  and  6.  In  the  latter  cases  the 
cells  are  doubtless  still  alive,  but  they  contain  comparatively  little 
starch  and  great  vacuoles.  The  vacuoles  are  well  brought  out  on 
treating  the  cells  with  iodine  (fig.  6). 

The  plant,  as  a  whole,  is  certainly  in  a  lidng  and,  I  believe, 
actively  growing  condition,  and  it  looks  as  though  it  were  regaining 
its  normal  activity.  Extremes  and  transitions,  as  regard  the 
quantity  of  chlorophyll  present,  can  easily  be  observed.  Com- 
parisons of  figs.  1,  7,  9  and  2  will  illustrate  this  point.  Fig.  1 
shows  the  perfectly  bleached  cell,  figs.  7  and  9  show  cells  contain- 
ing a  little  chlorophyll,  while  fig.  4  represents  the  deep  green 
cell,  which  consists  of  one  large  mass  of  connected  chromatophores. 
Furthermore,  such  cases  as  that  of  fig.  2,  which  I  mentioned  above, 
were  to  be  found  where  the  whole  cell  was  colored,  but  the  green 
tinge  a  very  faint  one. 

The  filaments  come  singly  or  in  groups  from  basal  cells  (^gs.  8, 
9  and  10).  In  many  cases  these  basal  cells  are  green,  while  the 
remainder  of  the  filament  may  be  either  green  or  bleached.  Fig. 
9  represents  a  case  where  the  basal  cell  is  white. 

The  normal  state  of   affairs  is  the  following:    The  vegetative 
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ment,  which  seems  of  interest  in  this  connection.  Of  (Edogonium 
eapillare  this  author  says :  "  It  is  a  form  frequcDt  in  stagnant  waters^ 
and  forms  when  the  water  disappears  a  felt*like  mass,  the  so-called 
*  Meteor  Papier'  (Meteor  Paper).  Such  masses  are  also  found 
on  meadows  which  have  been  submerged  for  some  time,  the  so- 
called  Wiesentuch,  Wiesenleder  (meadow  doth,  meadow  leather). 
The  same  formations  have  been  repeatedly  found  on  meadows 
along  the  River  Oder  after  floods  and  are  called  Oder  Haut  (Oder 
skin).  A  piece  which  was  examined  in  1736  by  Ehrenberg,  and 
one  observed  by  Cohen  in  1849,  consisted  principally  of  Clado- 
phora  fraeta  and  diatoms.'*  In  commenting  on  this  phenomenon 
Leunis  makes  the  following  statement  :  "  This  comparatively  rare 
formation  is  the  result  of  a  number  of  conditions — appearance  of 
vigorous  algoid  growth,  rapid  evaporation  of  water  in  consequence 
of  sunshine  and  high  temperature,  and  a  soil  which  does,  not  long 
retain  its  moisture,  so  that  the  Confervse  are  not  decomposed.'* 

The  condition  described  by  Leunis  resembles  the  one  I  have  just 
observed  in  the  fact  that  in  both  cases  the  alga  is  bleached  and  not 
decomposed.  It  differs  from  it,  however,  in  the  fact  that  in  drying 
all  activity  is  forced  to  cease,  while  the  plant  under  consideration 
continues  its  existence  in  its  normal  medium  ;  audit  is  this,  together 
with  the  fact  that  decomposition  does  not  set  in,  which  makes  this 
condition  of  CEdogonium  a  very  remarkable  one. 
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A  RW  fFSCm   OF  CEAWnJTKMM 


BY  C.    W.    JOHSaOS    ASD    A.    W.    aSABAU. 


ClsvifiSkM( 

Tbe  9Hie  of  thk  ^leoes  is  long  and  sleoder,  as  in  C. 
dfomms  Hjur.,  with  whidi  the  emrlj  whorls  of  the  shdl 
pveCtf  welL  Oolj  s  porticm  of  the  protoooodi  has  been  obeerred, 
bat  it  IB  appnzeotl J  of  the  same  character  aa  that  of  the  Amenoui 
•peciei  of  this  gaiUM  generallT,  onlesB  im»e  slender  than  the 
normaL  The  spire  ccmtains  aboot  seven  ribbed  wh<Nrb;  the  sntore 
is  moderatdj  depressed;  the  ribs  are  swollen  near  the  middle,  but 
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defined,  tending  toward  obsolescence.  Before  they  have  quite  dis- 
appeared, a  sutiiral  shelf  sloping  somewhat  outward  and  bordered  by 
a  slightly  outward  projecting  margin  appears;  this  very  soon  de- 
velops into  a  serrated  flange.  At  the  same  time  the  whorls  become 
almost  smooth,  the  spirals  usually  only  occurring  on  the  narrowed 
anterior  portion  or  canal  of  the  body  whorl.  length  of  the  adult 
s|)ecimen  figure  39  mm.,  diameter  18  mm. 

This  is  a  parallel  species  to  C.  scalaris  Lam.  of  the  Paris  Basin 
(Calcaire  Grossier)  and  C.  longcevus  Sol.  of  the  London  Clays 
(Barton  Beds).  Compared  with  C.  huvieromjis  variety  iexanus 
Harris  it  has  more  ribs  on  the  spire,  which  are  more  regular  and 
bulging,  stronger  spirals  and  the  well-marked  serrated  flange.  It 
also  differs  somewhat  in  outline,  the  last  whorl  being  broader  than 
the  corresponding  one  of  texanus.  It  differs  from  its  European 
parallels  in  many  features,  chief  of  which  are  the  protoconch,  the 
long- ribbed  spire,  the  character  of  the  sutural  shelf  and  flange,  and 
other  points  readily  seen  on  comparison. 

From  the  Lower  Claibornian  Eocene,  Bald  Mound,  nine  miles 
southeast  of  Jewett,  Leon  county,  Tex. 

Type  No.  9,409,  **  Isaac  Lea  Collection  of  Eocene  Mollusca," 
Academy  of  Natural  Sciences  of  Philadelphia.  This  species  is 
respectfully  dedicated  to  Rev.  L.  T.  Chamberlain,  D.D.,  Curator 
of  the  Isaac  Lea  Collection. 
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December  3. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 

Ten  persons  present 

A  paper  entitled  '*  A  New  Species  of  Ophibolus,'*   by  Arthur 
Erwin  Brown,  was  presented  for  publication. 

The  death  of  Herman  Strecker,  a  member,  was  announced. 

Lodel  Creek  and  Skippack  Creek — Mr.  Benjamin  Smith 
Ltman  remarked  that  on  October  26,  1901,  the  Mineralogical 
and  Geological  Section  of  the  Academy  of  Natural  Sciences  made 
an  excursion  to  Fisher's  quarry,  some  twenty  yards  south  of  Lodel 
creek  (on  the  U.  S.  Geological  Survey's  topographical  sheet  incor- 
rectly called  Landis  brook,  which  is  really  the  name  of  the  next 
stream  to  the  north).  The  quarry  is  near  a  small  highway  bridge, 
one  mile  northwest  of  Grater's  ford,  on  the  Perkiomen  railroad. 
The  rockbeds  of  the  quarry  belong  to  the  American  New  Bed, 
and,  as  observed  in  1889,  at  the  time  of  the  State  Geological  Sur- 
vey, show  the  following  section  from  above  downwards : 

Dark  red,  rather  soft  shales,  about 5  feet. 

Dark  dull  red,  rather  hard,  thin-leaved  shales,  with  fossil 
impressions  and  calcareous  seams,  about 4 
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one  animal  moving  forward.  The  hinder  track  seems  to  have,  at 
a  couple  of  inches  in  front  of  it  and  a  little  to  the  nght»  a  small 
track,  as  if  of  the  forefoot  of  the  same  animal  The  forward 
track  is  loo  near  the  edge  of  the  slab  to  have  that  accompaniment. 
At  twenty  inches  back  of  the  foremost  toe-point  of  the  hinder 
track  there  appears  at  the  other  edge  of  the  slab  to  be  the  toe- 
point  of  another  track,  and  a  couple  of  inches  in  front  of  it  per- 
haps very  indistinct  traces  of  divnnall  forefoot  Other  less  dis- 
tinct footmarks  can  be  perceived  to  the  left  of  this  principal  line 
of  tracks. 

On  lifting  up  the  slab,  however,  it  was  found  that  the  other  side 
bad,  in  the  absence  of  ripple  marks,  the  cast  of  a  number  of  other 
Dinosaur  tracks  of  about  the  same  size,  and  likewise  two  or  three 
in  succession  at  the  same  distance  -apart,  and  more  distinctly  accom- 
panied by  the  impression  of  the  small  forefoot.  In  addition  there 
are  a  number  of  smaller  tracks,  about  half  an  inch  across,  that 
appear  to  be  the  footmarks  of  Labyrinthodonts.  A.  lew  other  less 
perfect  impressions  of  ripple  marks,  raindrops  and  footmarks  were 
found  by  die  party  in  otJier  parts  of  the  quarry. 

At  the  meeting  of  the  Section  on  October  28,  Messrs.  Woolman 
^  and  Lyman  were  appointed  a  Committee  to  revisit  the  quarry,  and, 
*  if  possible,  send  the  slab  to  the  Academy  for  preservation,  which 
was  accordingly  done  on  the  2d  of  November,  Mr.  Uselma  C. 
Smith  kindly  aiding  in  the  work.  It  was  found,  however,  on 
arriving  at  the  quarry,  that  the  ripple  marks  had  in  great  part 
been  broken  ofi  from  the  slab  by  the  members  of  the  previous 
excursion  party,  and  the  best  of  the  tracks  also  removed  from  the 
other  side.  Nevertheless,  a  number  of  tracks  as  well  as  a  consid- 
erable extent  of  the  ripple  marks  were  still  left,  and  the  slab  was 
taken.  Another  slab  of  equal  surface  and  like  shape  was  found, 
and  on  turning  over,  proved  to  be  the  mate  of  the  other,  and  to 
have  a  complete  and  perfect  cast  of  the  ripple  marks,  as  well  as 
some  similar  tracks  on  the  other  side.  The  uninjured  slab  was  also 
taken  and  sent  to  the  Academy.  Mr.  Josiah  H.  Fisher,  the 
owner  of  the  quarry,  readily  and  freely  made  a  gift  of  the  speci- 
mens, with  admirable  public  spirit. 

A  couple  of  smaller  slabs  showed  very  good  ripple  marking. 
One  of  them,  of  irregular  shape,  about  eleven  inches  long  by  nine 
wide,  and  half  an  inch  thick,  has,  on  one  side,  shallow  ripple 
marks  of  about  two  and  a  half  inches  in  amplitude;  and,  on  the 
other  side,  ripple  marks  of  about  the  same  dimensions,  but  sur- 
mounted by  what  seem  to  be  smaller  ripple  marks  of  about  half 
an  inch  in  amplitude,  or  perhaps  rillmarks:  but  may  possibly  be 
very  confused  impressions  of  Vendropiiyeus.  It  appears,  how- 
ever, to  be  an  interesting  example  of  more  than  usually  compli- 
cated ripple  marking.  The  slab  has  also  veiy  perfect  worm  tracks, 
and  sevcoral  sun  cracks.      At  the  original  examination  of  the 
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quany,  in  1889,  all  the  above-mentioDed  kinds  of  uopressioiia  were 
found,  except  the  Dinosaur  tracks;  and,  in  addition,  impreseions 
of  a  plant  were  collected  that  may  be  a  Baiera. 

The  excursion  party  of  October  26  also,  on  the  way  home,  vigited 
a  quarry  on  the  roadside,  on  the  southeast  side  of  8kippack  creek, 
about  three-eighths  of  a  mile  southwest  of  the  main  road  between 
Collegeville  and  Norristown,  near  a  mill  across  the  creek.  The 
quarry  is  in  dark  red,  hard,  sh  Jl^  sandrock  of  what  is  marked  on 
the  State  Geological  map  of  the  two  counties  as  Gwynedd  shales, 
some  900  feet  geologically  below  their  top.  The  dip  here  is  about 
12^  northwesterly.  Here  a  large  fossil  Cycad  leaf  was  found, 
about  twenty«one  inches  long  by  eight  inches  wide.  It  is  expected 
that  this  block  will  also  be  brought  to  the  Academy.  It  may  be, 
as  Miss  Walter  suggests,  Pterophyllum  spatulatum. 

The  party  thence  proceeded  southward  to  Eagleville,  on  the  top 
of  a  hill  of  the  Gwynedd  shales.  These  comparatively  hard  dark 
shales  all  along  their  outcrop  make  prominent  hills,  with  the  lower 
lands  formed  on  the  southeast  of  them  by  the  softer  and  in  greater 
part  red,  but  further  south  gray,  Norristown  shales,  and  on  the 
northwest  by  the  likewise  softer  and  almost  universally  bright  red 
Lansdale  shales,  succeeded  northward  by  the  harder  and  in  great  . 
part  greenish  or  blackish  Perkasie  shales,  again  with  higher  hills, 
and  yet  further  north  by  the  softer  red  Pott  si  own  shales.  This 
succession  of  beds  of  distinct  character,  with  their  outcrop  of 
special  topographical  character  extending  throughout  the  two  coun- 
ties, all  conforming  uniformly  to  several  variations  of  structure, 
with  corresponding  curves  in  the  strike  of  the  beds  and  everywhere 
with  correspondence  in  the  dips,  and  with  no  evidence  whatever  of 
any  repetitions  of  the  same  sets  of  beds  (except  near  the  great 
BuckiDEham  Mountain  fjiuU ),  is  convincing  proof  that  there 
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come  from  both  sides  of  the  narrow  estuary,  the  accumulated  thick- 
ness of  the  beds  must  have  been  far  greater,  perhaps  six  times 
greater,  than  it  would  have  been  with  equally  far-reaching  and 
rapid  drainage  on  the  single  shore  of  an  ocean  where  the  sediments 
would  be  carried  three  times  as  far  from  land.  This  consideration 
may  make  belief  in  the  thoroughly  demonstrated  great  thickness  of 
the  New  Red  in  Montgomery  county  a  little  easier  to  those,  if  any 
there  be,  who  still  fondly  cling  to  the  old  purely  conjectural  esti- 
mates. 


December  10. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 

Twelve  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication: 
"  Additions  to  the  Japanese  Land  Snail  Fauna,  V,"  by  Henry 

A.  Pilsbry. 

**  Catalogue  of   the  Clausiliidse  of  the  Japanese  Empire,*'  by 

Henry  A.  Pilsbry. 


December  17. 
Mr.  Charles  Morris  in  the  Chair. 

Twelve  persons  present. 

The  deaths  of  William   F.  Norris,  M.D.,  and  Rush  S.  Huide- 
koper,  M.D.,  members,  were  announced. 

December  24. 
Mr.  Charles  Morris  in  the  Chair. 

Seven  persons  present. 

Papers  undtr  the  following  titles  were  presented  for  publication : 
**  On   the  Common    Brown   Bats   of    Peninsular   Florida  and 
Southern  California,'*  by  S.  N.  Rhoads. 
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"  New  Land  Mollusca  of  the  Japanese  Empire,"  by  Henry  A. 
Fibbry. 

**  Description  of  New  Helicoid  Land  Shells  from  Japan/'  by 
G.  E.  Guda 

The  death  of  Edward  Lewis,  a  member,  was  announced. 


December  26. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 
Twenty- three  persons  present. 

New  Year's  Eve  (December  31)  falling  on  Tuesday,  the  meet- 
ing, under  the  By-Laws,  was  held  on  the  preceding  Thursday. 

The  following  were  ordered  to  be  printed: 
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COCKSCOMB  FASCIATIOK  OF  PIKEAPPLES. 
BY   JOHN    W.    HARHIIBERGER,    PH.D. 

A  remarkable  case  of  fasciatioD,  probably  one  of  the  most  strik- 
iu<^  of  that  teratological  condition  known  to  botanist.**,  is  one 
recently  found  by  the  writer  in  the  [nneapple,  Anajiasaa  sativa. 
The  fruit  of  the  pineapple  plant  is  a  multiple  one,  formed  from 
many  jspicately  arranged  flowers  and  their  bracts  consolidated  into 
one  mass  upon  a  succulent,  fleshy  axis.  Ordinarily,  only  a  single, 
conical  fruit  with  its  tuft  of  green,  slerile,  bract  leaves  is  borne  at 
the  summit  of  the  plant,  surrounded  at  the  base  by  the  large, 
leathery,  awl-pointed,  spirally-arranged,  sword-shaped,  vegetative 
leaves.  In  teratological  specimens,  shipped  to  Philadelphia  from 
Jamaica  and  displayed  in  the  windows  of  prominent  fruiterers, 
several  pineapples  produced  on  a  single  plant  were  found  united 
by  congenital  growth    into  a  fan-like   mass.     One  of    the  most 
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strikiog  of  these,  presented  to  the  writer  by  Henry  Hallowell  A 
Son,  was  an  almost  completely  open  fan,  the  individual  fruits 
being  arranged  in  a  semicircular  manner,  as  shown  in  the  accom- 
panying figure,  reproduced  from  a  photograph  of  one  of  the  largest 
fasciated  specimens.  These  fasciated  pineapples,  known  to  the 
trade  as  '*  Freak  *'  or  *'  Cockscomb  Pineapples,**  seem  to  be  not 
at  all  uncommon.  Henry  Hallowell  &  Son  had  at  least  a  dozen 
or  more  specimens,  besides  the  one  presented  to  the  writer.  The 
smallest  of  these  consisted  of  two  united  pineapples,  and  the  largest 
(twenty  inches  across,  twelve  inches  high)  showed  the  union  of  a 
dozen  or  more.  The  fasciated  fruits  in  nearly  all  instances  were 
arranged  regularly  side  by  side;  in  some  illustratious,  however, 
one  or  two  fruits  crowded  out  of  the  fan-shaped  mass  during  growth 
projected  in  several  directions,  so  that  the  combined  mass  consisted 
of  an  irregularly  disposed  row  of  united  pineapples.  A  stem,  one 
to  two  inches  in  diameter,  common  to  all  of  the  united  fruits,  was 
present  in  all  the  cases  examined. 

Apparently  from  a  count  of  the  more  concave,  flat  side  of  the 
monstrosity  shown  in  the  plate,  there  were  ten  pineapples  united 
together,  as  outlined  by  the  deep  grooves  which  ran  between  them. 
On  the  other,  more  convex  face,  twelve  united  masses  were 
discernible,  all  arising  from  a  common  stalk  one  and  a  half  inches 
in  diameter,  with  a  number  of  lanceolate,  involucral  leaves  about 
six  to  eight  inches  long  at  the  base  of  the  clustered  fruits.  A 
count,  however,  of  the  tufts  of   crown  leaves  would  indicate,   if 
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sacoulent,  but  very  fibrous,  with  many  fibres  radiaiiDg  from  the 
common  stalk  and  running  to  the  semidroalar  sammit  of  the 
edible  mass.  The  flavor  was  quite  good,  although  the  specimens 
tried  lacked  the  juiciness  of  the  finer  Bipley  pines,  and  reminded 
one  of  the  taste  of  the  inferior  grades  of  Cowboy  pineapples 
raised  in  Jamaica  and  consumed  by  the  negroes  of  that  island. 

The  ripened  individual  flowers  of  the  fasciated  pineapples  were 
apparently  normal,  consisting  of  the  succulent  inferior  ovary,  succu- 
lent sepals  and  fleshy  base  of  the  subtending  bract  The  succulent, 
diamond- shaped  floral  masses  were  flattened  laterally,  or  became 
mere  vestigial  structures,  wherever  they  had  been  pressed  together 
by  the  union  of  the  pineapples  of  which  the  monstrodty  was  com- 
posed. 

One  is  tempted  to  theorize  with  these  unique  specimens  taken 
into  consideration,  for  fasdation  appears'  in  plants  subjected  to 
conditions  of  nourishment  above  the  normal,  occasionally  as  a  result 
of  disease  or  injury.  Did  these  factors  influence  the  production  of 
fasciated  pineapples  in  Jamaica  ?     Who  can  say! 
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/Ill    ii:'''V>    ufliji.l^ 
'Mil    V)    li'nitii; 

"'^^{^I^l^kEW  SPECIES  OF  OPHIBOLUS  FBOM  WESTEBK  TEXAS. 
c,.,,.,  BY   ARTHUR    ERWIN   BROWN. 

-S^bolni  alternuf  sp.  nov.   riatc  xxxiv. 

Maxillary  teeth  13;  maDdibuIar  14-15.  Body  moderately  slen- 
der; bead  distinct,  muzzle  contracted;  eye  rather  large.  Rostral 
low  and  broad,  barely  visible  from  above;  intemasals  aboat  half 
the  length  of  prefrontals ;  frontal  a  little  longer  than  the  suture 
between  parietals,  longer  than  the  snout;  parietals  large,  wide  in 
front,  narrow  behind;  nasals  2,  the  nostril  between  them;  loreal 
small,  longer  than  high ;  preocular  1 ;  post  oculars,  2  on  one  side,  3 
on  the  other;  temporals,  2-3  on  one  side,  3-4  on  the  other;  upper 
labials  7,  third  and  fourth  in  orbit;  lower  labials  11.  Posterior 
chin  shields  a  little  shorter  than  the  anterior,  not  separated  by 
scales.  Scales  smooth,  with  two  inconspicuous  pits,  in  25  rows. 
Ventrals  217;  anal  entire;  subcaudals  60  pairs.  Total  length  710 
mm.  (tail  115). 

The  ground  color  is  slate  gray,  crossed  on  the  back,  at  intervals 
of  3  to  5  scales,  by  bands  of  black  which  are  alternately  wider 
and  narrower,  the  wide  ones  covering  from  2  to  3  scales  on  the 
middle  uf  the  back,  aud  more  or  lesa  divi<led  trap  aversely  on  their 


The  snake  here  described  was  received  alive  at  the  Zoologieal 
Qardens,  on  October  22,  and  came  from  the  same  locality  and 
collector  as  the  lately  described  Coluber  mboeulari$.  In  propor- 
tions and  scale  formula  it  comes  nearest  to  0.  tonaiua  Blain. 
(=  0.  pyrrhomeku  Cope),  bat  the  head  is  narrower,  the  snont 
mora  <^uf^c^ln^m^iri^lo''%iM'mi^f1Ad»Y^iU  the 
pecuUar  disposition  of  Abf^]df>nal./cr9#>:bwc|%iB  quite  unlike  any 
Ophibolus  previously  known.  The  species  is  perhaps  intermediate 
between  0.  «mah«i' fmci''C)!''i^t«CK[ntIi!,  the  type  of  which  came^ 
fWM'Nni^^&iBoUV  'Mexico. 
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BY    HE3rRY    JU    PrUSBRT. 


Xokitft   JBfMC^  spcrtft  ^'tr.  tmhjdgxmM,  Pll»  snil  'TOfte.  ujv- 

Reaembliiig  £,  aperi^i  ia  general  characteis.  bat  snailer^  oHMe 
/kpreafieri,  Ie»  disdnctlj  angxxlAr  at  the  periphery  in  front;  whoris 
^  to  ->! ;  base  a  little  more  widelj  ombilicate.  Sarfue  denarij 
ciotbed  with  short,  crowded,  thread-like  cnticalar  proceaKS, 
▼i^ible  onlr  under  a  lens,  and  in  large  port  mbbed  off  of  most 
ipecimeoa.     Pemtome  thin,  expanded,  narrowlj  re^exed  below. 

Alt,  f>^f  diam.  12  mm. 

Alt*  5,  diam  l(>^  mm, 

Ikoma,  Kii.  Tjpe»  Xo.  82,464,  CoU.  A.  X.  S.  P,  from  No.  787 
of  Mr,  HinMe'fl  collection. 

ImUU  (ImkMdiu)  laWw  t'U''  IMMkya  nov. 

A  foflril  form  characterized  bj  the  thicknes  of  the  large  sheO, 
the  iomewhat  swollen  latter  third  of  the  base,  which  is  also  swollen 
iiAmediatelj  around  the  umbilicus.  The  peristome  is  very  thick 
and  heavy,  especially  along  the  columellar  margin.  Traces  of  a 
rSudjAii  band  ai^/V'^  lli^^  Li^.TiiiiFii.i^i  ^.  ^u.-^  v^u^K-'ii^  '--i^^'i<^it-rr  ^iize  streaks 
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The  absence  of  any  trace  of  angulation  around  the  umbOicus, 
and  the  small  size  of  the  latter,  give  this  race  an  appearance  of 
distinctness. 

CUoflilia  dnoalif  Kobclt. 

This  magnificent  species  was  described  from  a  specimen  of  un- 
known locality  further  than  the  indefinite  ''  interior  of  Nippon  *' 
which  served  as  habitat  for  Rein's  Japanese  collection.  *  The  type 
is  described  as  yellowish  horn-colored,  and  36  mm.  long,  8  wide, 
the  aperture  9  mm.  long.  Mr.  Hirase  has  lately  sent  specimens 
from  Miya-mura,  in  Hida  Province,  which  agree  with  duealis  in 
the  brilliant  gloss  and  large  apex,  but  have  the  last  two  whorls 
dark  vinaceous-brown,  with  a  yellow  sutural  border  and  sprinkled 
with  fine  yellow  dots;  the  two  next  earlier  whorls  are  rather  bright 
yellow,  still  earlier  ones  are  worn. 

Length  32^  to  34^,  diam.  8  mm. 

It  is  a  magnificent  species. 

At  Kiyomi-mura,  Hida,  an  interesting  variety  occurs,  the 
shell  being  longer  and  narrower,  less  glossy,  the  surface  more 
striate,  last  whorl  more  cylindric.     Color  light  olivaceous  yellow. 

Length  35,  diam.  6^  mm. ;  whorls  11^. 

This  race  I  call  var.  dorcae.  Some  specimens  are  shorter,  length 
28^,  diam.  6^  mm. ;  whorls  10. 

Tmnoatella  kiusiiieiifif  n.  sp- 

Shell  nearly  cylindric,  slightly  tapering,  pale  red,  composed  of 
4^  whorls,  the  upper  one  truncate  and  plugged.  Sculpture  of 
strong,  regular,  nearly  straight  ribs,  about  20  on  the  last  whorl. 
There  is  a  high,  narrow  rib  behind  the  outer  and  basal  lips,  and 
a  rounded  rib  or  prominence  around  the  umbilical  region.  Aper- 
ture oval;  the  inner  lip  covered  with  a  heavy  callus. 

Alt.  7,  diam.  2.6  mm. 

Hirado,  Hizen  (Mr.  Y.  Hirase,  No.  844a).  Also  Tane-ga- 
shima  (Hirase,  No,  811c). 

This  id  one  of  the  few  Old  World  species  of  TrunecUella  in 
which  there  is  a  rib  or  crest  behind  the  lip.  It  differs  in  this 
respect  from  T.  valida  Pfr.,  which  is  found  in  Okinawa  or  Biukiu 
Island.  The  latter  is  also  larger  and  has  more  numerous,  smaller 
ribs. 

Tnuicatella  Pfriferi  Martens  is  the  only  species  of  the  genus 
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hitherto  reported  from  Japao.  It  was  described  from  a  specimen 
or  specimens  in  the  Leyden  Museum,  collected  by  Siebold,  and 
bearing  the  locality  *^  Japao/'  It  has  not  been  figured,  but  from 
the  description  it  difiiers  from  T,  kivsiuensis  in  being  shorter  and 
wider,  with  the  ribs  disappearing  on  the  last  whori.  No  crest  or 
rib  behind  the  lip  is  mentioned. 
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BESCBIPTIOirS  OF  NEW  HELICOID  LAHD  SHELLS  FBOV  JAPAH. 
BY   G.    K.    QUDE. 

Chloritii  (TriohooUoritef )  pnxnila  ".  sp. 

Shell  imperforate,  depressed,  dark  corneous.  Spire  Hat,  apex 
obtuse,  suture  impressed.  Whorls  4^y  convex,  increasing  slowly 
at  first,  the  last  widening  rapidly;  very  densely  covered  with  very 
short  bristles,  arranged  in  oblique  rows.  Last  whorl  scarcely 
descending  in  front,  inflated  below.  Aperture  a  little  obbque, 
rounded  lunate,  peristome  thin,  straight;  margins  distant,  united 
by  a  thin  callus  on  the  parietal  wall  ColumeUar  margin  dilated 
above,  completely  covering  the  umbilicus. 

Diam.  maj.  12,  minor  10.5;  alt.  9  mm. 

Hab. — Mikuriya,  Suruga  (Hirase,  No.  735).  Type  in  my 
collection. 

This  makes  the  third  si>ecies  of  Chloritis  recorded  from  Japan. 
It  differs  from  both  C.  oMcitans  and  C,  fragilis  by  its  smaller 
size,  by  the  completely  covered  umbilicus  and  by  the  bristles  being 
shorter,  stiffer  and  much  more  crowded.  In  the  shape  of  aperture 
it  is  nearest  to  C.  osritans. 

Eulota  iJEgista)  mimuloidei  n  s|>. 

Shell  rather  narrowly  umbilicated,  depresj*e<l  conoid,  ruddy 
corneous,  paler  below.  Spire  deprcsseil,  apex  obHiso,  suture  linear. 
Whorls  ."),  closely  coiled,  increasing  very  slowly,  somewhat  flat- 
tened above,  rounded  below,  with  a  thin  deciduous  cuticle,  which 
is  densely  covered  with  short  silky  prowsses,  like  aduate  hairs. 
The  last  whorl  angulatcd  at  the  periphery,  scarcely  descending  in 
front.  Aperture  oblique,  subcircular,  peristome  not  thickened,  a 
little  expanded;  niarpns  distant,  columellar  a  little  dilated  above. 
ITnibilicus  rather  narrow. 

Diam.  7..*),  alt.  4.*J.")  mm. 

Ilah.  — Itanami,  <  )nii  (llirase.  No.  75*^). 

Allied  to  uljjUin  mimnla,  but  it  is  smaller,  the  spire  is  more 
depressed,  the  whorls  are  more  closely  coiled,  the  last  is  lees  ample, 
the  umbilicus  narrower,  and  the  cuticular  prooeiees  are  more 
crowde<l  antl  smaller. 
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Ex.t.Tiinar;*.a  .f  x  9^sff*»  :f  -fkfnfr  imi  fCiLtf-  sail  almnihTiir 
if  die  Flimia  Btsvtl  Bsc  qi  die  anrrity'i  ^^otlisccnB  i 
die  TTHiMPipn  <}f  doe  AiSkieKj  of  ^:iciznl  SaakOB  -if 

PlnLirieipaa  (coaixcv'.  Tbe&e  •inSoexxees  irvf  <rywrl»r  aad  m  the : 
dc^TK  ami  «&«cciafK  as  dicse  jecftndn^  die  iwo  fisnK  of  Bed 
miuujcthi^  die  repiuis  uzmeti.     Tlie  FXrm^  mre  nsr  lie 


,  mneo.  01.^:1. 


Tjpe  Xou  %7->.  Jii-  f .  in  Coil,  of  S.  X.  R2ii»d<.  Taken  Aprfl 
25*,  1*5/2,  at  Tarpw  Spring?^  Fla.,  hj  W.  S.  Dtekixwo. 

Dtfifrxf^i^fim. — Tsmilar  in  sie  and  cnziial  eitaraetas  to  mmiEf  ; 
eolort  deeper  and  darker,  being  of  slizhdj  rarrinz  ^itabies  of  cn- 
iMDiM^i  lyrQiVD  as  etrntrasted  widi  die  bcrcre  axid  sepia  of  ^nunuL 
Tim  eharacter  is  uniform  in  a  series  of  eighc  •iiy  skins  which  haye 
nerer  Keen  immeiaed  in  a  liquid  presemdre.  ami  is  peculiar  to 
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In  Miller's  monograph,  above  cited,  all  the  California  Epteswus 
examined  by  him  are  classed  under  fudcus.  A  specimen  in  the 
author' s  collection  from  the  San  Bernardino  Valley,  near  San  Ber- 
nardino, indicates  a  phase  of  coloration  separating  it  from  typical 
fuseits,  in  a  manner  such  as  might  be  reasonably  predicted  by  any 
one  having  a  knowledge  of  the  climatic  effect  of  this  locality  upon 
other  mammals  thus  living  on  the  outskirt.^  of  the  Mojave  Desert 
region.  It  is  quite  probable  that  Mr.  Herron  collected  this  speci- 
men on  his  ranch,  a  few  miles  west  of  San  Bernardino,  or  in  one 
of  his  eastern  trips  into  the  edge  of  the  desert.  The  exact  locality 
is  not  stated  on  the  label.  The  specimen  may  be  thus  charac- 
terized : 

Epteiioui  faionf  bemardinni  su)>s]i.  nova. 

Type  No.  1,247,  ad.  c?,  Coll.  of  S.  N.  Rhoads.  Taken  by  R. 
B.  Herron,  May  26,  1893,  in  the  **  San  Bernardino  Valley" 
(near  San  Bernardino),  Cal. 

Description, — Size  and  cranial  characters  as  in  EptesicH^  fttacus 
typicus. 

Color. — Pallid  bistre  above,  brownish  drab  below;  the  hairs 
below  being  unicolor  nearly  to  their  roots,  and  those  above  darken- 
ing slightly  only  in  the  basilar  fourth  of  their  length.  In  fuueus 
the  up|)er  body  hairs  are  darkly  sooty  for  more  than  half  their 
basilar  length,  the  brown  tips  not  concealing  the  dark  under-fur. 
Wing  membranes  and  ears  in  biTnardimis  very  dark. 

Measurements  of  type  :  Total  length  114  mm. ;  tail  51  mm. ; 
hind  foot?;  alar  extent  304  mm.  These  measurements  were 
made  by  the  collector  before  skinning  the  specimen. 

A  iSeries  of  four  specimens  from  the  same  collector  taken  in 
the  "San  Bernardino  Mts."  in  September,  181)3,  shows  that  the 
mountain  form  is  inseparable  from  fuscna ;  one  of  these,  however,  is 
a  jKiriect  intergrade.  Bernardinus  differs  from  peninsultE,  O. 
Thomas,  from  southern  Lower  California,  in  its  large  size  ;  ptnin- 
i*nliv  ai)i)earing  to  In*  a  distinrt  species. 
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MTCTOPHUM  VVEHQOtti  IK  THii  KOiCTH  ATtiJiMfC. 


1    /  Jiiji 


BY  HSNI^Y  W.   POWIiER. 


f'.f  i:fi:  -i-.jilo 


Vjetophnm  phengodei  (Lutkch') 

A[copd2u«]  phengodes  Lai^ken,'  i^oiigfei.  i:)an«k.  Vldetisk.  Selrfk.  StWS?  ^ 
(K^benhavn),  6e  Rseke,  YH  (Ifi90^94)/1892,  p.  25d,  fig-^  UJ   .:<.  iI-*mi 

No.  7,987.     Prom  the  Atlantic  Ooian/  in  60**  K.  Laty;4wtwcteno 
Greenland  and  North  America.     Dr.  I.  I.  Hayes. 

Form  of  the  body  of  the  fish  elongate  and  compressed,  and 
much  as  in  Groode  and  Bean's  figure  (No.  84)  of  Myetophum 
remiger.  The  greatest  depth  of  the  body  is  about  the  pectoral 
region,  and  it  is  contained  in  the  body  (excluding  caudal)  about 
4  times. 

The  head  is  rather  large  and  about  3|  times  in  the  body  (with- 
out caudal),  blunt  and  compressed.  Eyes  large  and  anterior  in 
position,  about  2^ -in  the  head,  and  while  less  than  the  greatest 
posterior  part  of  the  interorbital  region  they  are  larger  than  the 
least,  or  anterior,  width  of  the  same.  Mouth  large,  the  distal 
expanded  extremity  of  the  maxillary  posterior  to  the  eye  for  nearly 
the  length  of  the  snout,  and  the  mouth-cleft  itself  occupies  §  the 
length  of  the  head.  Margin  of  the  preoperculum  slopes  slightly 
posteriorly  and  forms  a  slightly  oouvex  curye  which  bulge b  p<j§ie 
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A.  ray.     The  least  depth  of  the  caudal  peduncle  is  equal  to  the 
anterior  interorbital  region. 

The  photopbores  are  as  follows:  3  miindibulars  on  each  side  of 
the  mandibles ;  2  operculars  near  the  lower  part  of  the  margin  of 
the  preoperculum  ;  5  thoracic  on  each  side;  4  ventrals  on  each 
side;  8  anals,  a  gap,  then  9  more,  in  all  17  on  each  side;  3  pec- 
torals on  each  side;  1  antero-lateral  on  each  side  a  little  posterior, 
though  above,  the  bases  of  the  V.,  but  nearer  to  the  latter  than  to 
the  lateral  line;  3  medio-laterals  on  each  side,  forming  an  oblique 
series  on  each  side,  the  lower  a  little  anterior  to  the  last  ventral 
photophores,  and  the  uppermost  immediately  below  the  lateral  line 
and  in  advance  of  the  first  anal  photophore;  a  single  photophore, 
the  postero-lateral,  almost  on  the  lateral  line  and  above  and  ante- 
rior to  the  eighth  anal  photophore;  2  caudals  upon  each  side  inferi- 
orly,  and  a  single  supercaudal  at  the  origin  of  the  rudimentary 
caudal  rays.  The  caudal,  though  somewhat  damaged,  was  forked, 
the  lobes  most  likely  rounded,  and  the  lower  a  trifle  the  larger.  The 
lateral  line  consists  of  a  single  well -developed  pore  on  each  scale  of 
its  course,  which  is  superior,  and  parallel  with  the  dorsal  profile  of 
the  back.     Scales  42  (?).     Radii  of  D.  12.     Radii  of  A.  22. 

My  first  impression  was  to  regard  this  specimen  as  Mydophum 
remiger  Goode  and  Bean,  but  a  careful  examination  has  revealed 
the  facts  mentioned  above  ;  and  if,  as  Goode  and  Bean  contended, 
*'  the  arrangement  of  the  luminous  spot  is  of  the  greatest  value 
in  the  classification  of  these  fishes,' '  there  can  be  no  reasonable 
doubt  that  it  is  Liitkcn's  Sropclits  phengodes. 

Although  the  localities  where  Liitkcn  obtained  his  examples  were 
all  in  southern  latitudes,  and  \ery  remote  from  that  where  the 
present  example  was  taken,  I  identify  it  with  the  above  species 
without  any  hesitation,  us  it  agrees  perfectly  with  the  essential 
rlmracters  given.  8j)ecimeu»  from  widely  remote  localities  in  the 
case  of  (leep-8ca  and  oceanic  fishes  do  not  always  necessarily  form 
a  barrier  to  their  identity  as  one  and  the  same  species. 

That  }f.  phengodes  anil  M.  remiger  are  allied  is  also  evident  by 
their  lon^  P.,  the  large  eye  and  shape  of  the  head,  as  seen  on  com- 
jiarison  with  an  example  of  the  latter  si)ecies. 

Tile  example  descrilKd  above  is  in  the  collection  of  the  Academy 
of  Natural  Sciences  of  Philadelphia.  It  po  sscss€s  a  median 
infero-caudal  photophore. 
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ADDITIONS  TO  THE  JAPANESE  LAND   SNAIL  FATTNA-Y. 
BY   HENRY   A.    PIIJSBRY. 

The  descriptioa  of  Japanese  Clansiliidod  is  resumed  in  the  present 
paper.  Enough  material  is  now  at  hand  to  permit  some  work 
looking  beyond  merely  descriptive  treatment,  while  every  sending 
from  Mr.  Hirase  adds  to  the  data  on  one  or  another  of  the  prob- 
lems presented  by  these  intricately  constructed  creatures.  I  have 
below  considered  the  evolution  of  the  **  lunella/'  as  shown  in  some 
newly  discovered  species  of  StereapJuediisa,  in  which  young  shells 
show  a  series  of  distinct  palatal  folds,  like  the  European  tertiary 
Clausiliidce  and  the  more  primitive  forms  of  Eastern  Asia,  while 
old  shells  have  a  true  lunella.  A  similar  transformation  has  like- 
wise been  observed  in  a  Megalophcedusa  just  received.  The  evi- 
dence indicates  that  the  lunella  has  been  independently  acquired, 
in  different  phyla,  by  a  process  of  parallel  evolution. 
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I  must  again  express  my  deep  obligation  for  material  to  Mr.  Y. 
Hirase,  of  Kyoto,  Japan.  His  tireless  researches,  critical  eye  for 
detecting  species,  and  exactness  in  recording  localities  are  worthy 
of  high  commendation.  Without  these  qualities  the  new  and 
relatively  exact  literature  of  Japanese  land  mollusks  would  not 
exist. 

Seotion  HEMIPH^DUSA  Boettger. 

TJie  system  of  groups  set  forth  by  Dr.  Boettger  in  the  Clau- 
silietistudlen,  while  sufficient  at  that  time,  is  quite  inadequate  for 
the  classification  of  the  great  number  of  Chinese  and  Japanese 
species  now  known.  For  Japanese  species  my  studies  lead  me  to 
adopt  the  arrangement  offered  below.  The  clausilium  in  all  the 
groups  is  rounded  or  tapering  at  the  end,  and  not  thickened  or 
only  slightly  so. 

a. — Inferior  lamella  spirally  ascending  within,  visible  in  a  front 
view,  receding  less  deeply  than  in  other  Heiniph<Bdu80R ;  shell 
rather  large  ;  superior  lamella  continuous  with  the  spiral. 
6. — Interlamellar  space  corrugated;  lunella  united  to  the  mid- 
dle of  a  lower  palatal  plica,  contiguous  to  or  united  with 
an   upper  palatal    plica  near    the    middle    (fig.    2). 
Clausilium  tapering  below,  recurved  and  spoutlike  at 

the  apex, Group  of  C.  piycliochlla. 

h\ — Interlamellar  space  smooth;  lunella  curving  inward  above, 
united  below  to  the  middle  of  the  lower  palatal  plica 
(figs.  3,  4).     Clausilium  narrowly  tongue-shaped. 

Group  of  C,  plaiyauchen. 
a\ — Inferior  lamella  receding,  inconspicuous   or  not  visible  in  a 
front  view. 
b. — Several  palatal  plica?;  no  lunella  (iHg.  11), 

Group  of  C  validUiscula, 
b\ — A  short  or  rudimentary  lunella  below  one  or  two  palatal 
pliciu;  no  lower  palatal  plica  (figs.  9,  10), 

Group  of  C.  unblunellatti. 
b\ — A  lunella  developed. 

c.  — No   palatal    pliciii;    plica   principalis  8ubol)8olete   or 
wanting;     8U|)erior    lamella    separated    from    the 
spinil  lamella  (fig.  5),     .      Group  of  C.  hyperolia. 
('\  — 8u|)erior  continuous  with  the  spiral  lamella;  principal 
plica  well  developed ;  an  upper  palatal  plica  present. 
Clausilium  curved,  concave  on  the  inner  face . 
d, — Lunella  bow-shaped  (^q,  B)  or  J-shaped  (fig.  7), 
united  to  the  upper  palatal  plica,  curved  in- 
ward below;  su])erior  and  spiral  lamellie  united, 
Group  of  G.  aicajienalft. 


624 


prcm:;k£dings  of  the  academy  of 


[Dec, 


eP. — Lunella  slightly  curving  inward  below,  not  united 
above  with  the  upper  palatal  plica  (fig.  8). 
Clausilium  rapidly  tapering  to  the  mucronate 

apex,   .  • Qroup  of  0.  muntM. 

d}, — Lunella  straight,  joined   to   the  middle  of    the 

upper  and  lower  palatal  plicae,  like  the  letter 

I  (fig.  1),  .     .     .      Group  of  C.  aulaeophjom. 

c*. — Superior  and  spiral  lamellae  contiguous  or  separated; 

lunella  curving  inward   below,  joining  the  short 

palatal  plica  above.     Clausilium  unusually  straight 

and  flat,  rounded  at  the  apex,     Oroup  of  C.  Pinio, 

A  somewhat  different  sequence  of  groups  would  result  from  using 
the  characters  of  the  clausilium  for  the  primary  divisions,  but 
while  probably  more  natural,  such  an  arrangement  would  be  more 
difficult  in  practical  use.  The  clausilium  is  variously  specialized 
in  the  groups  of  0,  ptychochila,  G,  munus  and  C.  Pinto,  much 
alike  in  the  other  groups.  The  only  species,  so  far  as  I  know,  not 
provided  for  in  the  above  key  is  C.  plaiydera,  which  belongs  with- 
out doubt  to  the  platyauchen  group,  but  has  the  receding  and 
straightened  inferior  lamella  of  the  other  division;  but  there  are 
also  some  forms  partially  intermediate  between  the  groups  of  C. 
validvusculaf  C  sublunellata  and  C.  aulaeophora,  and  further 
knowledge  will  doubtless  reveal  various  other  intermediate  species. 
The  group  of  C.  validiuscula  is  probably  a  composite  one. 

Group  of  C.  suhlunellata. 
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jialatal  plica  narrow,  oblique,  lateral,  well  separated  from  the 
straight,  oblique,  low  and  narrow  lunella.  Lower  palatal  plica 
subobsolete  or  wanting. 

Length  18.3,  diam.  4.3  mm. 

Length  17,  diam.  4.3  mm. 

Clausilium  very  narrow,  parallel-aided,  a  little  exoiaed  on  the 
palatal  side  of  the  apex. 

Mikuriya,  Suruga.  Types  No-  82,298  ColL  A.  K  8.  P.,  from 
No.  7366  of  Mr.  Hirase's  collection. 

This  somewhat  club-shaped  form  is  noticeable  for  its  fine  stria- 
tion  and  pale  color.  The  narrow  lunella  is  longer  than  in  other 
species  of  the  group  which  I  have  seen.  C.  Mrietiia,  which  has 
not  been  figured  nor  very  fully  described,  seems  to  be  its  nearest 
relative. 

Owup  of  C.  ixwajienais. 

This  group  comprises  HemiphcBduaa  in  which  the  lateral  or 
latero-dorsal  lunella  is  J-shaped  or  bow-shaped,  its  upper  end 
being  united  to  the  middle,  or  sometimes  to  the  lower  end,  of  a 
short  upper  palatal  plica,  the  lower  end  curving  inward.  The 
clausilium  is  typical  of  BemiphcBdusa,  being  parallel-sided,  not 
oblique  or  thickened  at  the  distal  end,  and  usually  it  is  emarginate 
OQ  the  columellar  side  of  the  filament. 

The  species  are  numerous  on  Shikoku  Island,  and  will  probably 
])rove  difficult  to  limit  when  more  localities  are  explored  and  fur- 
ther slightly  differentiated  races  come  to  light.  Others  are  known 
from  Awaji,  western  Nippon  and  Kiushiu.  None  have  come  to 
my  hands  from  middle  or  northern  Nippon,  or  from  Yeeso. 

Species  with  J-shaped  lunella:  G.  atvajiensis  Pils.,  C  perigno- 
bills  and  var.  kachiensU  Pils.,  C  vte&na  and  var.  neptia  Pils.,  C. 
ifubaurantiaca  Pils.,  C.  harimetma  Pils.  and  C,  higoenais  Pils. 

Species  with  bow-shaped  lunella:  C.  ignobilia  Sykes,  C  ahiko- 
hucofis  Pils. 

CUutiUa  higoentis  Pilsbry.    PI.  XXXV.  flgi.  l.  2,  3, 4. 

PilBbry,  these  Proeeedingi  for  1901,  p.  490  (October  2,  1(K>1). 
Distinct  by  its  inflated  shell,  attenuated  above,  and  with  a  more 
or  less  developed  wave  or  crest  behind  the  outer  lip.     In  some  speci- 
mens this  is  strongly  developed  (PI.  XXXV,  fig.  8),  much  as  in 
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C.  oxyofma;  in  othera  (fig.  4)  it  is  hardly  noticeable;  but  there 

are  intermediate  spedmens. 

The  type  locality  is  not  Midumate,  as  at  first  announced,  but 

Minamata,  Higo.       The  specimens  figured   are  from  that  place. 

Perfectly  similar  forms  have  been  sent  from  Togo,  Satsuma,  No. 

760  of  Mr.  Hirase's  collection. 

Clansilia  iselma  POtbry.    PI.  XXXV.  figs.  15, 16. 

Pilsbry,   these  Proceedings  for  1901,   Vol.   LIII,   p.  600  (October  2, 
1901). 

Shell  rimate,  fusiform,  very  slender,  the  length  abaiU  five  times 
the  diameter,  attenuated  above,  brown  or  pale  brown,  somewhat 
glossy,  finely  striate,  more  coarsely  so  behind  the  lip.  Whorls 
11^,  moderately  convex,  the  last  somewhat  flattened  above,  having 
a  low  swelling  some  distance  behind  the  lip,  a  little  produced  for- 
ward. Aperture  piriform,  small,  slightly  oblique.  Superior 
lamella  rather  strong,  marginal,  slightly  oblique,  continuous  with 
the  spiral  lamella.  Inferior  lamella  receding,  not  visible  in  a 
front  view,  but  in  oblique  view  seen  to  be  quite  strong;  sUraightly 
ascending  within  the  last  whorl,  and  giving  off  a  distinct  branch 
toward  the  spiral  lamella;  its  spiral  portion  weak,  shorter  and 
much  lower  than  the  spiral  lamella,  reaching  inward  to  a  ventra 
position.  Subcolumellar  lamella  deeply  immersed,  its  lower  end 
barely  visible  or  not  visible  within  the  aperture.  Principal  plica 
visible  in  the  throat,  extending  inward  a  little  past  a  lateral  posi- 
tion.    Lunella  lateral,  straight  and  joining  the  middle  of  a  very 
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ing  respects:  The  surface  is  more  coarsely  striate;  the  last  whorl 
does  not  have  a  convex  belt  aboVe  the  position  of  the  principal 
plica,  and  has  more  of  a  swelling  on  its  latter  portion;  the  spire 
has  one  more  whorl.  It  remains  to  be  seen  whether  intergrades 
exist  between  this  species  from  Shikoku  and  subauranticica  from 
the  Province  of  Nagato  in'  western  Nippon.  They  are  certainly 
closely  related. 

Group  of  C.  Pinto, 

Small,  solid  Hemiphceduscd  with  the  dausilium  unusually  straight 
and  flat,  rounded  or  a  little  tapering  at  the  apex,  abruptly  bent 
near  the  filament  and  emarginate  or  excised  on  the  oolumellar  side 
thereof.  Superior  lamella  contiguous  to  or  separated  from  the 
spiral  lamella,  which  is  short,  barely  reaching  the  ventral  side. 
Inferior  lamella  deeply  receding,  straightened  and  strong  inside. 

This  group  has  some  affinity  to  Zaptyx  in  both  shell  and  clans- 
ilium,  but  it  has  not  the  accessory  lamellss  and  plicss  of  that  sec- 
tion.    It  is  not  closely  related  to  other  Hemiphsedusan  groups. 

Two  species,  from  the  islands  Tane-ga-shima  and  Yaku-shima, 
are  known :  C.  Pinto,  in  which  the  last  whorl  is  normal,  and  C 
'ptychoctpna,  which  has  a  wave  or  crest  and  several  strong  wrinkles 
behind  the  outer  lip. 

ClaatUia  Pinto  Pilsbry.   PI.  XXXV,  figs.  12, 13,  IL 

Pilsbry,  theae  Proeeedingf^  Vol.  LIII,  p.  501  (October  2,  1901). 

Shell  very  small,  fusiform,  solid  and  strong,  flesh-colored, 
weakly  marked  with  slight  growth-wrinkles,  eroded  in  irregular 
spots.  Spire  regularly  tapering  to  a  rather  small  apex«  AVhorls 
about  8,  the  last  without  crest  or  other  conspicuous  sculpture 
behind  the  lip.  Aperture  small,  squarish -ovate,  the  lip  somewhat 
reflexed,  very  thick,  white,  hardly  free  above.  Superior  lamella 
marginal,  contiguous  to  the  spiral  lamella,  which  penetrates  barely 
to  the  ventral  side.  Inferior  lamella  very  deeply  receding,  high 
and  stout  within  the  last  whorl,  subvertically  ascending,  a  trifle 
sinuous,  extending  inward  as  far  as  the  spiral  lamella.  Subcolu- 
inellar  lamella  emerging.  Principal  plica  less  than  a  half  whorl 
long,  extending  shortly  beyond  the  lunella.  Lunella  lateral, 
straight  and  joining  a  short  upper  palatal  plica  above,  curving  well 
inward  and  ending  in  a  slitrht  nodule  below. 

length  9.5,  diam.  2.6  mm. 

Length  8.5,  diam.  2.3  mm. 
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Clauailium  (PI.  XXXV,  fig.  13)  remarkably  straight,  rounded 
at  the  apex,  abruptly  bent  near  the  filament,  and  very  deeply  er- 
cised  on  the  columellar  side  of  the  latter. 

Tane-ga-shima,  Osumi,  *in  the  northeastern  group  of  the  Riokiu 
Islands.  Types  No.  82,553  Coll.  A.  N.  8.  P.,  from  No.  663  of 
Mr.  Hirase*8  collection. 

A  smaller  species  than  C  piychocymay  with  the  last  whorl  plain 
and  normal,  not  strongly  sculpture«l,  as  C.  ptychocyma  is.  The 
solid,  smoothish  shell,  short  spiral  and  columellar  lamellsB,  and 
peculiarly  flat  clausilium  are  the  same  in  both  species. 

At  the  time  I  wrote  a  preliminary  account  of  the  Tane-ga-shima 
and  Yaku-shima  snails  these  points  of  relationship  were  not 
appreciated,  and  I  took  a  wrong  view  of  the  affinities  of  C.  pirUa, 

CUatilia  ptyohooynui  Pilsbry.    Pi.  XXXV,  figs.  7,  8,  9. 

Pilsbry,  these  Proceedings  for  1901,  Vol.  LIU,  p.  501  (October  2). 
Shell  obesely  fusiform,  rather  acutely  tapering  above,  buff  or  in 
part  pale  reddish,  extremely  solid  and  thick,  weakly  striate, 
almost  smooth.  Whorls  9,  the  latter  part  of  the  last  whorl  having 
a  strong  wave  or  crest,  accompanied  by  several  smaller  but  strong 
wrinkles,  behind  and  parallel  to  the  outer  lip.  Aperture  small,  • 
squarish-ovate,  the  peristome  slightly  expanded,  thick,  hardly 
free  above.  Superior  lamella  low  and  small  but  stout,  separated 
from  the  spiral  lamella,  which  runs  inward  barely  to  the  ventral 
side.  Inferior  lamella  very  deeply  receding,  strong  and  obliquely 
ascendini:  inside,    penetraLiiiff  as  far  as  the  spiral   lamella.     Sub- 
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and  especially  in  the  dausilium,  which  is  unusuallj  straight  and 
not  in  the  least  oblique  at  the  apex. 
CUntilia  ptjehoejma  ▼».  yskntliims  Ptlabry.   PI.  XXXV«  flg.  11. 
Pilabry,  U  c, 
Yaku-shima,  Osumi.     Types  No.  81,934  CoU.  A.  K  8.  P., 
from  No.  6646  of  Mr.  Hirase's  collection. 

Section  TYRANNOPH-fiDUSA  Pilsbry. 

Clausilium  obliquely  truncate  distally,  the  columellar  side  of  the 
apex  slanting,  strongly  thickened  along  the  inner  face.  Shell 
having  the  superior  and  spiral  lamelke  contiguous  or  separated, 
the  inferior  lamella  deeply  receding,  straight  or  obliquely  ascend- 
ing inside ;  spiral  and  columellar  lamella  usually  continued  within 
past  the  ventral  side;  lunella  united  to  both  upper  and  lower 
palatal  plicse  or  separated  from  the  upper  plica,  usually  latero-ventral 
or  ventral  in  position.     Type  C  mikado  Pils. 

The  characters  of  this  section  were  only  imperfectly  perceived 
when  it  was  originally  proposed  last  year.  Further  investigation 
shows  it  to  be  quite  distinct  from  HemipIuBdusa  (which  resembles 
it  in  the  receding  inferior  lamella),  by  the  oblique  and  thickened 
end  of  the  clausilium.  Moreover,  the  lamells  extend  further 
inward,  the  closing  apparatus  retreats  more  deeply:  there  is  often 
a  crest  on  the  neck  parallel  to  the  outer  lip,  and  in  some  species 
the  lip  is  plicate  in  the  subcolumellar  region,  and  there  may  be 
interlamellar  folds. 

The  section  includes  three  groups  of  species,  distiuguishe<i  as 
follows : 

a. — A  strong  crest  behind  the  outer  lip,  Oroup  of  C.  ianegashimct. 
o*. — No  distinct  crest. 

b. — Lunella  curving  inward  above  (concrescent  with  the  outer 
end  of  the  upper  palatal  plica),  Group  of  C  bilabrata, 
h\ — Lunella  straight;  together  with  the  palatal  plicse  forming 
an  I-shaped  barrier,  or  separated  from  the  upper  pala- 
tal plica, Oroup  of  C,  mikado. 

Oroup  of  C.  bilabrata. 

TyraouophtedussD  of  ordinary  form,  with  the  daoiilium  oblique 
and  thickened  at  the  apex,  excised  on  the  columellar  side  of  the  fila- 
ment Superior  and  spiral  lamdlse  separated  or  neariy  so,  the 
spiral  and  inferior  extending  inward  to  or  past  the  ventral  side. 
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Inferior  lamella  obliquely  or  somewhat  spirally  asoeDding  within. 
Subcolumellar  lamella  emerging,  usually  in  a  group  of    lip-foIds. 

Lunella  ventral  or  lateral,  rather  straight  above,  united  below  to 
a  lower  palatal  plica.     No  upper  palatal  plica. 

The  oblique  end  of  the  clausilium,  disconnected  superior  and 
spiral  lamellae,  and  frequent  development  of  a  group  of  lip-foId« 
are  the  chief  characters  of  this  group.  It  differs  from  the  mikado 
group  by  the  absence  of  an  upper  palatal  plica  and  the  discontinu- 
ous superior  and  spiral  lamellse.  The  plication  of  the  lip  in  the 
region  of  the  inferior  and  subcolumellar  lamellse  varies  from 
strongly  developed  to  obsolete  in  each  of  the  species  known 
among  individuals  from  most  localities. 

a. — Peristome  notched  on  the  left  side  of  the  superior  lamella- 
Shell  obese  below,  the  upper,  attenuated  portion  thick,  api- 
cal whorl  large;  length  about  15  mm.,       .      C.  surugensis- 
a\  — Peristome  not  notched  or  emarginate  near  the  superior  lamella* 
6. — Early  whorls  almost  always  self -amputated  in  adults. 
Length  17-25  mm.,   dependent  upon  the  number  of 
whorls  retained,  as  well  as  upon  the  size  of  the  indi- 
vidual; diam.  4^6  mm.,      .     .     .     .      C.  bilabraia. 
6*. —Apex  entire;  shell  slender,  acutely  tapering  above,  the 
first  whorl  minute;  length  12-15,  diam.  3-3^  mm., 

C  Oscariana, 

Clausilia  bilabrata  Smith.    PI.  XXXVI,  figa.  17-24. 

Olausilia  bilabrata  E.  A.  Smith,  Quarterly  Joum.  of  Conchologj^,  I, 

p.  120,     Boettgcr  Jabrh,  i].  IX  Malak.  Ge^..  1878,  p.  103.  tvUL  var. 
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from  the  mouth,  except  for  a  slender  continual  i(m  across  the  lip 
parallel  with  the  subcolumellar  lamella  in  most  specimens,  but 
often  wanting.  It  ascends  rather  straightly  but  obliquely  inside, 
aad  continues  inward  as  far  as  the  spiral  lamella.  The  principal 
plica  is  almost  a  whorl  long,  approaching  the  aperture,  and  con- 
tinued within  past  the  ventral  side.  The  lunella  is  latero-ventral 
or  almost  ventral,  oblique,  almost  straight,  but  curved  a  trifle 
inward  above,  and  connected  with  a  strong  lower  palatal  plica  very 
near  its  inner  ead. 

The  clausilium  (PI.  XXXVI,  figs.  20,  21)  is  parallel -sided, 
very  obli(][uely  cut  off  and  thickened  on  the  columellar  side  of  the 
apex.  It  is  deeply  emarginate  or  excised  on  the  columellar  side 
of  the  filament. 

I  have  received  specimens  from  the  following  localities:  Nippon 
— Kobe,  Setsu;  Takaya,  Bitchu;  Toyonishikami,  Nagato.  Sen- 
zan,  Awaji.  Shikoku:  Ushirogawa  and  Okinoshima,  Tosa. 
Kiushiu :  Fukur^i  and  Yatsushiro,  Higo. 

The  distribution  of  C  bilabrata  includes  southwestern  Nippon, 
Awaji  and  Shikoku  Islands,  Kiushiu  and  the  Iki  Islands;  the 
latter  locality  on  the  authority  of  Dr.  O.  von  MoUendorflf,  who 
records  specimens  collected  by  Fruhstorfer. 

While  there  is  some  variation  from  place  to  place,  I  do  not  see 
grounds  for  the  definition  of  any  races  or  subspecies,  except  the 
variety  defined  by  Boettger,  which  I  have  not  seen.  The  degree 
of  plication  of  the  right  margin  of  the  peristome  is  subject  to  wide 
individual  variation  in  C  6i/afrrato,  C  Oseariana  and  C,  suru- 
gefisis. 

Specimens  from  Kobo  are  pale  colored,  retain  7^9  whorls,  and 
either  have  the  right  margin  plain,  except  for  the  emerging  inferior 
and  subcolumellar  lamellae  (fig.  17),  or  many-folded  (fig.  19). 
They  measure  between,  alt.  22.5,  diam.  5.5  mm.,  whorls  9,  and 
alt.  20,  diam.  4.8  mm.,  whorls  8.  At  Takaya,  Bitchu,  the  shells 
are  larger,  and  vary  from  a  single  emerging  lamella,  the  subcol- 
umellar. to  three  or  four  folds.  Alt.  25,  diam.  5.8  mm.,  whorls 
8+;  alt.  21,  diam.  6  mm.,  whorls  7^.  They  are  corroded,  and 
more  or  less  clothed  with  green  algae  on  the  back  (figs.  23,  24). 

Toyonishikami,  Nagato.  Dark  reddish -brown,  with  the  lunella 
decidedly  /o^ro- ventral,  and  the  principal  plica  shorter;  lip  with 
numerous  folds.     Alt.  23.5,  diam.  5.6  mm.,  whorls  9^. 
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Senzan,  Awaji.  Like  Kob^  shells,  but  sometimes  smaller.  Alt. 
20,  diam.  5  mm.,  whorls  8;  alt.  17,  diam.  4.5  mm.,  whorls  7^. 

Okinoshima,  Tosa.  Specimens  like  those  from  Kob^,  but  the 
lip  is  sometimes  appressed,  not  free  above,  and  the  superior  lamella 
scarcely  marginal.     Plication  of  the  subcolumellar  region  variable. 

Ushirogawa,  Tosa.  Slightly  smaller  than  Kob^  shells  and,  like 
the  preceding  lot,  more  opaque,  the  lunella  not  visible  from  the 
outside. 

One  specimen,  sent  at  a  different  time  from  this  locality  (PI. 
XXXVI,  fig.  22),  retains  the  apex  perfect,  is  reddish-brown, 
slightly  translucent,  and  has  a  much  shorter  principal  plica,  ex- 
tending but  a  short  distance  beyond  the  lunella.  There  are  13 
whorls,  the  earlier  ones  translucent- white.  Length  25.5,  diam. 
5.9  mm. 

Fukuregi,  Higo,  Kiushiu.  ^  Rather  small,  with  few  or  many 
subcolumellar  plications.     Alt.  19,  diam.  5  mm.,  whorls  9. 

Yatsushiro,  Higo.     Larger  than  the  preceding;  peristpme  often 
somewhat  more  solute  than  in  Kob^  shells,  and  the  mouth  a  little 
narrower.     Alt.   2.4,  diam.  5  mm.,  whorJs  10^;    alt.  21,  diam. 
5  mm.,  whorls  8^. 
ClamiUa  plioUabrit  t&t.  ptjoholsBma  Boettger. 

''  Shell  larger,  more  distinctly  striate,  the  last  whorl  more 
strongly  rib-striate.  Aperture  longer,  the  peristome  less  calloused 
and  reflexed.     Length  (decollate)  20^-27^,  diam.  5^f  mm," 

"  Seluchi,  between  Hiuga  and  Bugo  "  (Rein). 
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as  &r  as  the  spiral  lamella.  Suboolumellar  lamella  emerging  to 
the  lip-edge,  several  folds  usually  grouped  around  it.  Principal 
plica  strong,  reaching  from  the  donal  to  die  ventral  side. 
Lunella  lateral,  strong,  slightly  curving  inward  above,  united 
below  to  the  lower  palatal  fold  near  its  inner  end. 

Length  14.7,  diam.  3.5  mm. 

Length  12,  diam.  3  mm. 

Fukuregi,  Province  Higo,  Eiushiu.  Types  No.  81,930  ColL 
A.  N.  S.  P.,  from  No.  674  of  Mr.  Hirase's  collection. 

Related  to  C  bilabrata  Smith,  but  only  about  hidf   as  large, 
with  fewer  whorls,  not  subject  to  truncation,  and  more  attenuated 
above.     The  lunella  is  more  lateral.     In  C.  mrugenris  the  spire 
is  much  less  slender.     Named  in  honor  of  Dr.  Oscar  Boettger. 
Claiuilia  iiinigeiif if  u.  up.   PI.  XXXVI,  fifi.  2S,  26, 27. 

Shell  rimate,  obese  below,  attenuated  above,  whitish  under  a  pale 
brownish-yellow  cuticle,  which  is  mainly  eroded  from  the  specimens 
examined;  finely  striate.  Whorls  10,  the  first  rather  laige,  next 
three  or  four  scarcely  increasing  in  diameter,  the  last  two  or  three 
whorls  quite  swollen.  Aperture  piriform  with  rather  distinct 
sinulus,  peristome  narrowly  reflexed  and  thickened,  varying  from 
nearly  smooth  to  deneely  plicate  along  the  eolumellar  margin ; 
notched  to  the  left  of  the  superior  lamella.  Superior  lamella  rather 
small,  a  more  or  less  distinct  groove  on  each  side  of  it,  and  a  very 
small  fold  or  lamella  close  to  it  on  the  left;  not  continuous  with  the 
spiral  lamella,  the  latter  continued  inward  past  the  ventral  side. 
Inferior  lamella  very  deeply  receding,  strongly  spiral  within,  con- 
tinuing inward  as  far  as  the  spiral  lamella.  Suboolumellar  lamella 
emerging.  Principal  plica  a  half  whorl  long,  extending  from  a 
dorsal  to  a  ventral  position.  The  luneUa  is  subventral,  curves  in- 
ward above,  and  is  weakly  united  with,  or  slightly  separated  from, 
the  middle  of  a  rather  long,  oblique,  lower  palatal  pUca. 

length  15,  diam.  3.7  mm. 

Length  14.3,  diam.  3.8  mm. 

Glausilium  (PI.  XXXVI,  figs.  28,  29)  oblique  and  somewhat 
thickened  at  the  apex,  a  little  excised  or  emarginate  on  the  colu* 
mellar  side  of  the  filament. 

Mikuriya,  Suruga.  Types  No.  81,902  Coll.  A.  N.  S.  P.,  from 
Mr.  Hirase'sl^o.  688. 

This  species  is  much   smaller  than  (7.  bilabrata^  which  is  not 
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known  from  so  far  north  or  northeast.  It  is  more  attenuated 
above,  and  the  peristome  is  notched  on  the  left  side  of  the  termi- 
nation ot  the  superior  lamella. 

Group  of  C  tanegashimcR. 

Solid  and  strong  TyrannophaduscB  with  the  clausilium  obliqae 
ami  thickened  distally,  the  superior  lamella  separated  from  the 
spiral  lamella,  which  penetrates  past  the  ventral  side,  acoompanied 
by  the  inferior  lamella;  lunella  subventral;  subcolumellar  lamella 
strongly  emerging.  There  is  a  strong  ridge  or  crest  behind  the 
onitr  lipy  parallel  with  it. 

Similar  to  the  group  of  C.  bilabraia  in  internal  structure,  bat 
<(iflering  in  the  crest  behind  the  lip.  Spedes  are  known  from  the 
northeastern  group  of  Riukiu  Islands,  and  from  southern  Kioshia. 
8()ecies  two:  C.  oxycymoy  with  a  distinct  upper  palatal  pUca  devel- 
o(^,  length  14  mm.,  and  C  tanegashwice,  which  has  the  upper 
{lalatal  plica  represented  only  by  an  inward  bend  of  the  upper  end 
of  tiie  lunella,  length  16-18^  mm. 

Claatilia  ozyeyma  u-  sp.   Pi-  xxxvil,  figs.  Sj,  S6, 37,  $>. 

Shell  rimate,  fu^form,  rather  slender,  attenuated  above,  glossy, 
rather  dark  red-brown  when  unworn ;  finely  striate,  a  litlk  moi^e 
I'uarsely  so  on  the  last  whorl.  Whorls  9f  to  nearly  1 1,  moderatelj 
convex,  the  last  three  whorb  of  almost  equal  diameter,  last  wliori 
compressed  laterally,   tapering,   rising  into  a  strong,  rather 
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distal  end  very  oblique  and  thickened  on  the  oolumellar  side,  the 
proximal  end  emarginate  on  the  colnmellar  side  of  the  filament 
The  middle  of  the  palatal  margin  projects. 

Kagoshima,  Satsuma,  in  southern  Kiusbiu.  Types  No.  81,926 
CV>1L  A.  N.  8.  P.,  from  Mr.  Y.  Hirase's  No.  695. 

Similar  to  C  tanegashimw  and  C  ptychoeyma  in  the  strong  crest 
behind  the  outer  lip,  but  different  from  both  in  palatal  armature. 
No  other  Japanese  species  has  any  similar  structure  of  the  last 
whorl. 

Clansilia  tanegMhims  Pilsbry-    ri.  XXXVII,  figs,  '^'l,  83.  Zi. 

Pilsbiy,  these  Proceedingi  for  1901,  Vol.  LIII,  p.  500  (October  2). 
Shell  fusiform,  ratlier  acutely  tapering  above,  very  solid,  some- 
what glossy,  brown,  very  weakly  striate  except  the  last  whorL 
Whorls  about  10^,  moderately  convex,  the  last  having  a  strong^ 
acute  ridge  or  crest  a  short  distance  behind  the  outer  and  baaal 
li}>8.  Aperture  ovato-piriform,  the  sinulus  a  trifle  retracted;  peris- 
tome reflexed,  somewhat  thickened,  very  shortly  free  or  almoet 
adnate  above.  Superior  lamella  small,  vertical,  marginal,  widely 
separated  from  the  spiral  lamella,  the  latter  extending  inward  past 
the  ventral  side.  Inferior  lamella  emerging  in  a  slender  cord 
parallel  to  the  subcolumellar  lamella,  otherwise  very  deeply  reced- 
ing, within  very  strong  and  obliquely  ascending,  penetrating  as  fiur 
as  the  spiral  lamella.  Subcolumellar  lamella  emerging  to  the  lip- 
edge,  bounded  by  grooves.  Principal  plica  about  a  half-whorl 
long,  extending  from  a  dorsal  position  (visible  within  the  throat) 
to  just  past  the  lunella.  Lunella  well  developed,  subventral,  some- 
what curved  inward  above,  connected  below  with  the  inner  end  of 
a  long  oblique  lower  palatal  plica. 

I^eugth  18.5,  diam.  4.2  mm. 

Ix3ngth  16,  diam.  4  mm. 

length  16.2,  diam.  3.7  mm. 

The  clausilium  (PI.  XXXVII,  figs.  39,  40)  is  similar  to  that  of 
( '.  bilahraUtj  being  oblique  and  thickened  at  the  apex,  and  excised 
on  the  coJumellar  t<ide  of  the  filament. 

Tune-ga-shima,  <  )sunii,  Northeastern  Group  of  the  Riukiu  Islands. 

Tyi)e8  No.  81,?)33  Coll.  A.  N.  S.  P.,  from  No.  662  of  Mr. 
llinise's  collection.  Also  occurs  on  Yakushima,  No.  6626  of  Mr. 
Hiruse's  collection. 

This  is  a  much  larger  species  than  C.  ptychoeyma,  with  emerging 
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Bubcolumellar  lamella  and  sharper,  higher  crest  behind  the  outer 
lip.  C  oxycyma  scarcely  differs  from  tanegaahinuB  externally 
except  in  its  smaller  size,  but  it  has  a  well  developed  upper  palatal 
plica,  which  is  represented  in  tanegashirtuB  by  only  a  short  inward 
bend  of  the  lunella.  The  palatal  margin  of  the  clausilium  is 
straight  in  C.  tanegashimcB. 

Specimens  from  Yaku-shima  agree  with  those  of  Tane-ga-shima 
in  solidity  and  size.  The  lunella  is  lov^  above  and  its  inward  bend 
above,  though  low,  is  rather  pliciform.  I  did  not  receive  these 
specimens  until  recently,  or  I  would  have  named  the  species 
differently,  since  it  proves  to  extend  beyond  Tane-ga-shima. 


Group  of  C.  mikado. 

This  group  is  well  developed  in  the  provinces  about  the  upper 
(eastern)  end  of  tne  Inland  Sea.  Probably  C  plidlabris  A. 
Ad.,  described  from  Tanabe,  Kii;  will  prove  to  belong  here,  near 
C  aurantiaca  and  the  following  species.  I  formerly  thought  it 
might  be  identical  with  C  lilabrata  Smith. 

Clansilia  orthatraota  d.  sp.   PL  XXXVII,  figs.  44, 45, 46. 

Shell  rimate,  slenderly  and  straightly  fusiform,  rather  solid,  of 
a  pale  brown  tint.  Surface  lusterless,  finely  striate,  the  stri»  per- 
ceptibly coarser,  though  still  fine  and  close,  on  the  latter  part  of 
the  last  whorl.  The  upper  whorls  are  almost  smooth  from  wear  in 
the  specimens  seen.     Spire  nearly  straight-sided,   attenuated  and 
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t  rates  nearly  or  quite  as  deeply  as  the  spiral  lamella.  The  sab- 
columellar  lamella  emerges  to  the  lip-edge,  is  bounded  by  grooves, 
and  there  is  sometimes  some  weak  crenation  of  the  lip  below  it. 
The  prinoipal  plica  approaches  the  lip,  and  is  about  one  whorl 
long.  The  narrow,  straight  lunella  stands  in  a  ventro-lateral 
position,  and  is  connected  above  and  below  with  short  but  higher 
upper  and  lower  palatal  plic»  (fig.  46). 

Length  16,  diam.  nearly  3,  length  of  aperture  8  mm. 

Length  15,  diam.  3,  length  of  aperture  3.2  mm. 

The  clausilium  (fig.  43)  resembles  that  of  C  axyetpna;  the 
palatal  edge  being  a  little  swollen  in  the  middle.  The  distal  end 
is  oblique  and  strongly  thickened,  as  usual. 

Akasaka,  Province  Mine,  Japan.  Types  No.  82,273  Coll. 
A.  N.  8.  P.,  from  No.  748  of  Mr.  Hirase's  collection. 

This  TyrannaphcBduM  stands  between  C  aurantioioa  Bttg.  and  0. 
iotaptyx  Pils.  It  is  more  slender  than  either,  and  differs  from 
them  in  the  shape  of  the  spire  and  the  relatively  smaller  aperture. 

Compared  with  C.  aurantiaca  var.  ki/popiychia  Pils.,  the  present 
species  is  seen  to  difler  in  the  straighter  lateral  outlines  and  larger 
apex. 

Section  STEREOPHiEDUSA  Bttg. 

This  section  comprises  four  groups  of  species:  The  group  of  C. 
valida,  restricted  to  the  middle  Riukiu  Islands;^  the  group  of  C 
japoniea,  known  from  Nippon  and  Sbikoku;  the  group  of  C. 
brevier,  now  known  from  Nippon,  Kiushiu  and  the  Riukiu  Islands, 
and  the  group  of  C.  eiitaspira,  containing  a  single  species  from 
Tane-ga-shima. 

The  group  of  C.  japonica  includes  the  following  large  species : 
1.    C.  japonica  Crosse.     Synonyms  of  the  typical  form  are    C. 
kobensia  Smith  and  C  nippotiefiais  Kobelt     There  cannot 
be  much  doubt  that  C.  eurystama  v.  Mart  is  a  [Nithologio 
individual  of  the  same. 

A  var.  pallena  has  been  distinguished  by  von  Mollendorflf, 
und  I  have  defined  var.  interplieaia.  There  xemain  several 
other  more  or  less  well-marked  races,  which  it  seems  to  me 
inadvisable  to  name  until  their  distribution  can  be  more  fully 
studied.  In  Idzumo  Province  a  large,  dark  race  occurs,  which 

»  ThMe  Proceedinyn  for  1901,  Vol.  LIII,  p.  410. 
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agrees  with  C  HUgendorfi  v.  Mart,  in  everjthiiig  except 
the  satora]  plica  which  is  said  to  characterize  that  species. 
(7.  HUgoidorfi  v.  Mart.     Probabl v  a  sabspedes  of  C  japonica, 
C,  oodoma  v.  Moll.     I  have  considered  mv  C  japonica  var. 
mni^ce  to  be  this  species.     The  latter  has  a  synonTin,  C. 
ewryiama  sabsp.  braehi^piychia  Mlldff. 
C  suhjaponiea  Pils. 
The  groap  of  C  brerior  consists  of  smaller  species,  of  which  the 
first  two,  from  the  middle  part  of  Nippon,  have  no  laneUa,  while 
in  C  Stcamtii,    AddUonij    Jaeohiana   and  handana  a  lunella   is 
developed,  at  least  in  some  individuals. 
5.    C.  brevior  v.  Mart     Includes  C.  tetrapttjz  Mlldff. 
C.  nikkoenns  Mlldff. 
C  hondana  Pils. 
C  Sieamsii  Pils. 
C  Jacobiana  Pils. 
C  Addi9oni  Pib. 

C  dereoma  Pils.  with  varieties  nugax  and  eognata. 
have  elsewhere  described  and  figured    C   hondana  and    C. 
StearrmL     C,  nikkoensis  I  have  not  vet  seen.     The  other  species  of 
the  brevior  group  are  described  below. 

In  the  typical  Stereopluzdusa  there  are  either  several  palatal 
plicae,  or  only  the  upper  and  lower.  In  C.  hondana,  Addiaoni^ 
Slearnsii,  Jacobiana  and  dereoma  a  low,  straight  lunella  stands 
between  the  upper  and  lower  plicte.     This  lunella,  in  fully  adolt 


6. 

7. 

8. 

9. 

10. 

11. 
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palatal  armature  of  short  palatal  plicn,  precisely  similar  to  the 
structure  still  extant  in  certain  otlier  groups,  MegalaphcBdtua  for 
instance.  This  became  modified  in  two  modes:  (1)  The  interme- 
diate plic»  degenerated,  resulting  in  such  forms  as  typical  C. 
japonica,  in  which  only  the  upper  and  lower  plicsB  remain,  or  (2) 
the  intermediate  plicse  coalesced  to  form  a  lunella. 

That  the  loss  of  an  even  series  of  plic»  has  been  a  very  recent 
one  in  StereaphoBdusa  is  indicated  by  several  facts.  In  species 
which  normally  have  but  two  palatal  plicie  sometimes  individuals 
or  races  occur  in  which  small  intermediate  plic»  are  developed  ;* 
and  in  species  with  a  lunella,  ^he  earlier  structure  of  a  row  of 
plicsB  is  perfectly  developed  in  the  stage  of  growth  immediately 
preceding  the  adult  stage. 

Incidentally  I  may  observe  that  the  perplexing  structural  varia- 
tion I  formerly  recorded  in  describing  C.  hondana  is  at  least  par- 
tially explained  by  what  I  find  to  occur  in  the  Stereophcedtisai  of 
Kiushiu  and  Tane-ga-shima.  I  was  dealing  with  a  small  series  of 
shells,  part  of  which  were  not  absolutely  mature. 
CUufilia  brevior  v.  Martens.    PI.  XXXVIII,  figs.  47. 48,  49, 60, 51. 

Yon  Martens.  Sitzanssberichto  der  Ges.  Natarforaob.  Freunde  in  Ber- 
lin, 1877,  p.  109.  Kobelt,  Fauna  Moll.  Extramar.  Jap.,  p.  78,  PI.  9, 
fiR.  4  (bad). 

0,  Uiraptyz  y.  MoUendorfT,  Journ. Asiatic  Soc.  Beng.,  LI,  p.  7,  PH  1,  fig. 

7  (1882);  1885,  p.  61. 

This  species  is  not  recognizably  figured  in  KobelL's  work.  For 
the  purpose  of  more  exact  comparison  with  C  Addiaoni^  a  fuller 
account  of  the  species  than  has  been  published  is  given  below. 

The  shell  is  thin^  obesely  fusiform,  much  aUenuated  and  con- 
cave-sided near  the  apex,  the  last  three  whorls  inflated,  the  last 
half  of  the  last  whorl  more  or  less  compressed,  often  conspicuously 
narrower  than  the  preceding  whorl,  as  in  the  ''  nipponenais**  form 
of  C  japonica.  Pale  yellowish  brown;  sharply,  very  obliquely 
striate  or  rib-striate.  Whorls  about  9^,  the  apex  minute,  but  the 
following  whorl  disproportionately  large;  next  few  whorls  very 
slowly  increasing.  Aperture  squarish-ovate,  the  peristome  ex- 
panded, somewhat  refiexed,  thickened  and  white,  hardly  free 
above,  the  upper  margin  parallel  to  the  sutures.  Superior  lamella 
thin  and  high,  marginal,  continuous  with  the  spiral  lamella  which 


*  The  eyidcnce  of  thifi  will  be  presented  in  a  future  paper  dealing  with  the 
C.  japonica  group  of  8tereoph<Bdu$a, 
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penetrates  to  or  past  the  middle  of  the  ventral  side.  Inferior 
lamella  approaching  the  superior,  forming  a  strong,  subhorizontal 
fold;  inside  it  ascends  with  a  broad  spiral  trend,  and  penetrates 
nearly  or  quite  as  far  as  the  superior  lamella.  The  subcolamellar 
lamella  emerges  to  the  lip-edge.  The  principal  plica  is  viable 
deep  in  the  throat  and  ascends  to  a  latero-ventral  position.  Pala- 
tal plic»  three  or  four,  the  first  and  fourth  long,  oblique  ;  the 
second  shorter;  third  very  small  or  wanting,  leaving  a  space. 

Length  14  to  17,  diam.  4  mm.  (Von  Martens*  type). 

Length  17.2,  diam.  4.3  mm.;  length  14,  diam.  4  mm.;  length 
13.4,  diam.  3.5  mm. ;  specimens  from  Tokyo. 

Length  14.5,  diam.  4.1  mm.;  length  12,  diam.  3.5  mm.; 
specimens  from  Nikko. 

Length  17,  diam.  3.7  to  4  mm.;  specimen  from  Numazu, 
Suruga. 

C3ausilium  (PI.  XXXVIII,  figs.  52,  53)  short  and  wide,  broadest 
below,  strongly  arcuate,  a  little  tapering  and  thickened  at  the 
apex,  somewhat  excised  qh  the  columellar  side  of  the  filament. 

Misaki,  Sagami,  at  the  mouth  of  the  Bay  of  Tokyo  (Hilgen- 
^orf,  type  locality);  Ashima,  Izu  (Hirase);  Yokohama  (B. 
Schmacker);  Tokyo  (F.  Stearns);  Nikko,  Shimotsuke  (Loomia); 
Fujisawa  (Hungerford,  type  locality  of  C.  tetraptyx) ;  Numazu, 
Suruga  (Hirase). 

The  small  size  for  a  StereophcBdusa,  strongly  attenuated  early 
whorls,  and  thin  shell  are  the  more  prominent  differences  between 
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specimeDs  of   tetraptyx^  collected  by  Hungerford,  is  before  me, 

kindly  lent  from  the  collection  of  Mr.  E.  R.  Sykes. 

Claiiiilia  Addiioni  Pllsbry.   PI.  XXXVm,  figs.  66. 57. 

C.  brevior  var.  Addisoni  Pils.,  these  Proeeedingi  for  1900,  p.  677 
(JaDoary  28,  1901).     C.  AddUani  Pils.,  t  c,  p.  602,  under  (7.  iter- 

eoma. 

Shell  obeeely  fusiform,  much  attenuated  and  with  concave  out- 
lines above,  inflated  below,  the  last  whorl  narrower  and  tapering. 
Light  brown  or  corneous.  Rather  strongly  and  coarsely  striate, 
more  coarsely  so  on  the  last  half  whorl.  Aperture  squarish-ovate, 
the  lip  reflexed,  somewhat  thickened,  white.  Lamell»  about  as 
in  C.  brevior.  The  subcolumellar  lamella  barely  emerges  or  is 
continued  to  the  lip-edge.  The  three  palatal  pUc»  are  slightly 
shorter  than  in  C.  brevior^  and  there  is  a  very  low,  subobsolete, 
straight  lunella,  or  at  Jeast  a  low  callous  deposit  between  the  second 
and  the  lowest  plicaB,  and  coimected  with  the  latter. 

Length  18,  diam.  4.2  to  4.7  mm.,  whorls  9}. 

Length  16,  diam.  4.5  mm.,  whorls  9. 

Ari-mura,  a  village  on  the  southern  side  of  Sakura  Island,  in 
Kagoshima  Bay  (Addison  Gulick);  Kagoghima  and  Kajima, 
Satsuma  (Mr.  Hirase);  Isshochi,  Higo  (Hirase);  all  in  southern 
Kiushiu. 

This  form  is  very  much  like  C  b^revior,  of  which  I  at  first  con- 
sidered it  a  variety.  It  is  slightly  stronger,  larger  than  any  but 
the  largest  specimens  of  hrevuyry  and  differs  in  having  a  callous 
pad  or  rudimentary  lunella  above  the  lower  palatal  fold,  and  in 
the  decidedly  coarser  striation.  The  dausilium  is  thicker  at  the 
apex,  and  the  palatal  side  is  more  convex  (figs.  54,  65). 

Geographically  it  is  very  widely  separated  from  all  parts  of  the 
range  of  C.  bret^ior;  and  as  Mr.  Hirase  has  not  found  either 
species  at  any  of  the  multitude  of  intermediate  localities  explored 
by  him  or  his  collectors,  it  seems  unlikely  that  there  are  any  con- 
necting forms  in  the  intermediate  territory — the  southwestern  half 
of  Nippon  and  northern  Kiushiu. 

It  is  named  in  compliment  to  Mr.  Addison  Gulick,  formerly  of 
Osaka. 

ClauiilU  Jaoobiana  n.  sp.    ri.  XXXIII,  flgi.  66-62 ;  PI.  XXXIX.  flgi.  iM». 

Shell  thin,  brown,  rimate,  fusiform,  the  upper  half  rapidly 
tapering,  several  earlier  whorls  attenuated,  the  penultimate  whorl 
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swollen,  latter  half  of  the  last  whorl  compressed.  Surface  glossy, 
sculptured  with  strong,  threadlike  oblique  strise,  3  or  4  earlier 
whorls  smooth,  usually  Worn  or  eroded.  Whorls  9  to  9^,  quite 
convex,  and  separated  by  deeply  impressed  sutures.  Aperture 
slightly  oblique,  ovate- piriform,  the  peristome  very  shortly  free 
above,  expanded  and  reflexed,  whitish,  slightly  emarginate  at  the 
position  of  the  superior  lameUa,  the  sinulus  a  little  retracted. 
Superior  lameUa  slender,  vertical,  continuous  with  the  spiral 
lamella,  which  extends  inward  to  the  middle  of  the  ventral  side. 
Inferior  lamella  forming  a  rather  small  but  subhorizontal  fold,  not 
reaching  out  upon  the  lip,  extending  inward  as  far  as  the  superior 
lamella.  Subcolumellar  lamella  varying  from  barely  immersed  to 
rather  weakly  emerging.  Principal  plica  a  half-whorl  long,  ex- 
tending from  a  dorsal  position  (visible  deep  in  the  throat)  to  a 
latere- ventral  position.  Upper  and  lower  palatal  plicae  rather 
short,  lateral.  Below  the  upper  palatal  plica  there  is  a  delicate 
second  plica,  from  the  outer  end  of  which  a  low  straight  lunella 
runs  to  the  lower  palatal  plica. 

Length  15.5,  diam.  3.6  mm.  ;  length  13.6,  diam.  3.5  mm. 

The  clausilium  (PI.  XXXIII,  figs.  61,  62)  has  the  general 
shape  and  curvature  of  that  of  6^  brevior  and  Addiaoni,  but  differs 
from  both  in  having  the  apex  more  pointed,  and  it  is  more  concave 
on  the  palatal  side  of  the  apex.  The  end  is  also  more  thickened 
than  in  C,  brevior. 

Tane-ga-ahima,  Osumi.     Types  No.   82,277  Coll.  A.  K.  S.  P., 
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It  is  named  in  honor  of  Dr.  Arnold  Jacobi,  author  of  excellent 
papers  upon  the  soft  anatomy  of  Japanese  snails,  the  f aunal  rela- 
tionships of  Japan,  etc. 

The  specimens  from  Yaku-shima  are  more  solid  than  those  from 
Tane-ga-shima,  and  the  palatal  annature  seems  to  be  less  devel- 
oi)ed^  the  lunella  being  less  distinct  or  absent.  There  are  three 
palatal  plicae  below  the  principal  plica,  the  first,  second  and  lowest. 
The  sculpture  and  shape  are  not  noticeably  different,  the  largest 
and  smallest  sent  measuring : 

Length  13,8,  diam.  3.3  mm. 

Length  11.3,  diam.  3  mm. 

ClausiUa  itereoma  Pilsbry.    PI.  XXXIX,  figs.  70,  71. 

Pilsbry,  these  Proceedings  for  1901,  Vol.  LIII,  p.  502,  with  varieties 
nugax  and  coynata  (October  2,  1901). 

Shell  rimate,  obesely  fusiform,  the  spire  tapering  rapidly,  its 
upper  fourth  very  slender ;  thick  and  extremely  strong ;  olive  yellow, 
glossy;  the  spire  distinctly  striate,  last  two  whorls  smoother  except 
near  the  suture.  Whorls  about  8^,  convex,  the  penultimate  whorl 
swollen,  latter  half  of  the  last  whorl  compressed,  tapering. 
Aperture  ovate,  vertical,  flesh-tinted  within;  peristome  white, 
reflexed  and  thickened  within,  continuous,  though  almost  in  con- 
tact with  the  preceding  whorl  above.  Superior  lamella  rather 
slender,  oblique,  continuous  with  the  spiral  lamella.  Inferior 
lamella  strong,  subhorizontal,  approaching  the  superior  lamella, 
strongly  spiral  within,  both  spiral  and  inferior  lamella)  penetrating 
to  the  middle  of  the  ventral  side.  Subcolumellar  lamella  emerg- 
ing but  not  extending  to  the  lip-edge.  Principal  plica  very  short, 
lateral;  palatal  plioie  four,  the  upper  one  long,  converging  in- 
wardly toward  the  principal  plica,  the  lower  plica  shorter,  strong, 
u  little  curved;  two  intermediato  plicie  minute,  punctiform,  hardly 
perceptible. 

Longtli  21^,  diam.  G  mm. 

Length  19^,  diam.  oh  mm. 

Chiusilium  very  short  and  broad,  acuminate  and  thickened  dis- 
tally,  very  strongly  iircuate  (PI.  XXXIX,  figs.  03-65). 

Yaku-.shima,  Osiimi,  in  the  Northeastern  Group  of  the  Kiukiu 
Man.l.s  Tyi)es  No.  81,7:37  Coll.  A.  N.  S.  P.,  from  No.  070  of 
^Ir.  IliraseVs  collection. 

This  fine  spjcies  is  the  most  solid   and   strong  Stereophtxdusa 
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known.  The  obese  lower  whorls  and  strongly  attenuated  spire 
4show  relationship  to  C,  AddUoni  Pils.  of  Kiushiu,  and  C  brevior 
V.  Mart,  of  middle  Nippon — both  comparatively  thin  shells.  The 
two  intermediate  palatal  plicse  are  likely  to  prove  inconstant. 

Clamilia  itereoma  var.  nugaz  Pilsbry.    PI.  XXXIX,  figs.  78, 79. 

Much  smaller  and  more  slender  than  the  type,  which  it  resem- 
bles in  color  and  sculpture.     Very  solid. 

Length  13J  to  14^,  diam.  4  mm. 

Length  16^,  diam.  4 J  mm. 

Also  from  Yaku-shima,  probably  from  a  different  locality. 
Types  No.  81,576  Coll.  A.  N.  S.  P.,  from  No.  671  of  Mr. 
Hi  rase' 8  collection. 

Clauiilia  itereoma  var.  oognata  Pilsbry. 

Rich  reddish- brown,  thinner  than  the  types,  though  still  very 
strong,  with  about  9  whorls.  Palatal  plicje  four  or  five,  the  inter- 
mediate ones  very  small. 

Length  23^,  diam.  6^  mm. 

Length  22,  diam.  6^  mm. 

Length  21  §,  diam.  6^  mm. 

Tane-ga-shima.  Types  No.  81,578  Coll.  A.  N.  S.  P.,  from 
No.  661  of  Mr.  Hirase's  collection. 

As  in  the  type,  the  palatal  plicae  are  often  visible  through  the 
shell,  and  from  the  outside  appear  longer  and  more  prominent 
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Clauiilia  entoipira  Pilsbry.    PI.  XXXIX,  figs.  72-75. 

Pilsbry.  Iheso  Proceedings,  Vol.  LIII,  p.  501  (October  2,  1901). 

Sheil  rather  obesely  fusiform,  attenuated,  with  somewhat  concave 
outlines  above,  extremely  thick  and  strong,  nearly  smooth,  glossy, 
the  latter  half  of  the  last  whorl  becoming  coarsely  striate;  flesh - 
colored  with  buff  patches  and  streaks,  eroded  in  spots.  Whorls 
about  8^,  convex,  the  last  tapering  below.  Aperture  long- ovate, 
the  peristome  slightly  reflexed,  very  much  thickened  within,  shortly 
free  above.  Superior  lamella  small  but  rather  stout,  marginal, 
very  widely  separated  from  the  spiral  lamella,  which  is  quite  small, 
short  and  latere -ventral.  Inferior  lamella  receding,  in  oblique 
view  {^^f^,  72)  appearing  very  prominent  and  squarish;  very 
strongly  spiral  wlihm,  heavily  thickened  at  the  lower  end,  ascend- 
ing merely  to  a  lateral  position.  Subcolumellar  lamella  immersed, 
interrupted  within.  Principal  plica  slender,  short  and  low,  lateral. 
Lunella  latere- ventral,  oblique,  curved,  running  inward  below, 
tapering  at  the  ends,  excessively  thick  and  strong  in  the  middle.  No 
palatal  plicie 

Length  scarcely  10,  diam.  2.4  mm. 

Clausilium  (PI.  XXXIX,  figs.  76,  77)  moderately  long,  but 
being  strongly  curved  near  the  middle,  nearly  at  a  right  angle,  it 
appears  short;  distal  half  rapidly  taporiug,  straight  along  the 
palatal,  convex  at  the  columellar  side,  thickened  at  the  apex. 
Proximal  half  rather  wide  and  parallel-sided;  deeply  excised  on 
the  columellar  side  of  the  filament. 

Tane-ga-shima,  Osuini,  one  of  the  Northeastern  Group  of  the 
Kiukiu  Islands.  Tyi)es  No.  82,558  Coll.  A.  N.  S.  P.,  from  No. 
G()3ci  of  Mr.  IIirase*s  collection. 

A  few  examples  were  with  the  specimens  of  C.  Pinto.  Mr. 
Ilirase  remarks  that  it  is  very  rare.  It  is  an  excessively  peculiar 
specie?,  and  I  was  formerly  at  a  loss  as  to  its  affinities.  The  broadly 
spiral  trend  of  the  inferior  lamella,  which  is  moreover  very  short 
within,  the  weak,  short  spiral  lamella  and  principal  plica  and  the 
peeiiliiir  lunella  are  a  cimhination  of  features  unlike  any  Oriental 
species  known  to  me.  The  Hjuarish  lower  end  of  the  inferior  lamella 
is  somi'tirncs  visible  in  a  front  view  (^iv^.  74),  but  in  other  speci- 
mens it  rcrede.^y  and  w  seen  only  in  obliqur  view  {^^.  72,  73). 
The  clausilinm  is  (juite  unlike  that  of  any  other  known  Japanese 
species.     The  lunella  might  almost  as  well  be  considered  a  greatly 
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developed  lower  palatal  plica,  as  it  is  no  doubt  in  part  homologous 
with  that. 

The  shell  is  excessively  solid  and  thick,  stronger  in  fact  than  any 
other  species  of  such  diminutive  stature  known  to  me;  but  unusual 
solidity  is  a  characteristic  of  the  Clausiliie  of  Tane-ga-shima  and 
Yaku-shima,  common  to  the  Stereophoedusce,  Hemiphcsdusce  and 
Tyrannophcediisce  alike,  and  clearly  to  be  correllated  with  some 
factor  in  the  environment  acting  upon  the  entire  series. 


EXPLANATION  OF  PLATES  XXXV-XXXIX. 

Plate  XXXV  (Hemiph^dusa).  Fig8. 1-6. — Clavsilia  higoensis.  Types. 

Figs.  7-10. — Clausilia  ptychocyma.     Type. 

Fig.  11. — Clausilia  ptychocyma  y&T.  Takushimce,     Type. 

Figs,  l^-li.— Clausilia  Pinto.     Type. 

Figs.  15,  16. — Clausilia  ischna.    Type. 

Plate  XXXVI  (Tyraxnoph^edusa).  Figs.  \l-2\.— Clausilia  Mlahrata, 
Specimens  from  Kob6,  the  type  locality. 

Fig.  22 — Clausilia  bilabrata.  Specimen  retaining  the  apical  whorls» 
from  Ushiro«rawa,  Tosa,  No.  81.926  Coll.  A.  N.  S.  P. 

Figs.  23,  2i.— 'Clausilia  bilabrata.  Specimens  from  Takaya,  in  which 
the  snrface  is  corroded,  covered  with  a^gse  dorsallv.  No.  79,719  Coll. 
A.  N.  S.  p. 

Fig-".  25-29. — Clausilia  surugensis.     Types. 

Figs.  80-31. —  Clausilia  Oscar iana.     Types. 

Plate  XXXVII  (Tyraxnoph^dusa).    Figs.  32-34.— C^a?/«i/ia  tanega- 
shima.     Type. 
Figs.  31-38. — Clansilia  oxycyma.     Types. 
Figs.  39,  40. — Clausilia  tanegashima.     Clausilium. 
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CATALOGUE  OF  THE  CLAUBILIIDJE  OF  THE   JAPAHE9E  EXPIfiE.' 
BY  HENRY  A.    PILSBRY. 

The  general  sequenoe  of  specieB  in  the  following  list  is  from 
primitive  to  specialized  forms;  but  this  end  is  only  imperfectly 
attained,  as  there  are  several  highly  specialized  groups  terminating 
wholly  independent  phyla,  making  a  serial  arrangement  quite 
arbitrary.  The  forms  with  narrow  clausilium  and  several  palatal 
plicffi  in  place  of  a  lunella  are  the  more  primilive,  retaining  the 
structure  of  early  Tertiary  groups.  MegalophcBdusa  and  the  typi- 
cal HemiphoeduscB  are  of  this  kind.  Zaptyx,  Luehuphaduia  and 
Tyrannophcedvsa  seem  to  be  three  independent  specializations  from 
an  early  Hemiphfedusan  stock.  StereaphcBduaa  stands  a  little  more 
remote;  while  Pwudonentay  Euphceduaa  and  Reinia  probably 
separated  from  the  pro-Hemiph<edusan  stock  at  a  still  earlier  period. 

The  East  Asiatic  ClatJiailiidce  are  much  more  closely  related  to 
early  Tertiary  than  to  modem  European  groups.  The  evidence 
indicates  that,  like  the  Belogonous  Helicid(e,  a  common  stock  of 
Clausiliidw  spread  over  Asia  and  Europe,  at  lead  as  early  as  the 
Eocene.  Subsequent  evolution  has  been  along  independent  lines 
in  the  East  and  the  West;  and  just  as  I  have  demonstrated  in  the 
Hellcldw,  the  European  stock  has  forged  ahead,  while  the  Oriental 
looks  backward,  many  a  group  retaining  old  characters. 

Ninety-three  well-established  species  of  Claudlia  are  now  known 
from  Japan,  more  than  half  of  them  first  described  in  this  journal. 
Of  this  number  forty-four  were  brought  to  light  by  Mr.  Hirase. 
The  localities  of  many  others,  previously  uncert»n,  have  been 
ascertained  from  specimens  collected  by  him.  In  addition  to  these 
sjwcies,  thirty-five  subspecies  or  varieties  have  been  described. 
The  list  of  species  is  encumbered  with  eleven  additional  specific 
name:",  standing  for  forms  so  inadequately  described  (hat  their  rela- 
tion9hii)s  with  other  species  are  not  ascertainable  from  published 

^  Kxclusive  of  KormoMi. 
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data,   thoagh  part  of   than  can  be  identified  spedficaUj  when 
8pecimen8 /ram  the  original  localities  come  to  competent  hand?. 

Section  MEGALOPH.EDUSA  Bttg. 

C.    ^Iabtensi   *  Herklots '   v.   Mart  (=  C.  yokohamen^  Croese 

and   C  Beiniana  var.,   Kob.,   Jahrb.    iii,   PI.    5,    f.    8). 

Yokohama   (Crosse);    Hakone    Mountains    (Schmacker); 

Mikariya,   Saroga;    Gojo   and   Kambe,    Yamato;    Kob^, 

Setsu;  Kashima,  Harima. 
Form  TiNCTiLABRis  Pib.     Nachi  and  Tomisato,  Kii  (Hiraee). 
Var.  Reiniana  Kobelt.     Ibuki,  Omi  (Hirase);  Aichi  (U.  S. 

Nat  Mus.). 
C.  MiTsuKURii  Pils.     Tomisato,  Kii.* 
C.  D0CALI8  Kob.     "  Interior  of  Nippon"    (Rein);  Mija-mura, 

Hida  (Hirase). 
Var.  DORCAS  Pils.     Kiyomi-mura,  Hida  (Hirase). 
C.  VASTA  Bttg.     Nagasaki  (Rein,  Schmacker);  Sehichi  (Rein); 

Fukuregi,  Higo  (Hirase). 
C.  FuLTONi  Sykes.     Shikoku:  Kinnajama,  type  locality;  Ushi- 

rogawa,  Tosa;  Nametoko,  lyo;  Goto,  Uzen  (Hirase). 
C.  HiRASEAXA  Pils.     Okinoshima,  Tosa,  Shikoku  (Hirase). 

Section  HEMIPHiEDUSA  Bttg. 
Group  of  C.  vaiidiu^uiu. 
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C.  HICKONI8  Bttg      "  Interior  ol  Nippon  '*  (Bdn). 

Var.  BiNODiFERA  Bttg.     "Interior  of  Nippon"  (Rein). 
C.  NoLANi  Pi  Is.     Fukura  and  Ikari,  Awaji  (Hirase). 
C.  GRACILI8PIRA  Mlldff.     Near  KoM,  Setsu. 
C.  CARYOSTOMA  MlldflF.     Kobd,  Setsu. 

Var.  Jayi  Pilsbry.     Jo,  Kii  (Hirase). 
C.  T08ANA  Pils.     Ushirohawa,  Tosa,  and  Nametoko,  Jyo/Bhikoku 

Island. 
C.  Oracle  Pils.     Nachi,  Kii  (Hirase,  No.  794). 

Oroup  of  C.  sublunellata. 

G.  BUBLUNBLLATA  Mlldf!.     Nikko  Mountains  (Hungerford). 
C.  iiETEROPTfx  Pilsbry.     Tomisato  and  Nachi,  Kii  (Hirase). 
C.  OPEAS  Mlldff.     Nikko  Mountains  (Hungerford). 
C.  MICROPEA8  Mlldff.     Nikko  (Hungerford)  ;  Mikuriya,  Buruga 
(Hirase). 
Var.  PERPALLiDA  Plls.     ]Nishigo,  Uzen. 
Var.  HOKKAiDOENsis  Pils.     Kayabe,  Ojima,  Hokkaido. 
C.    suRULiNA  MUdfi.      Nikko  Mountains   and   Lake  Chusenji, 
Shimotsuke. 
Var.  LEUCOPEAS   Pilsbry.     Ikoma  and  Samotonakamura,   Kii 
(Hirase). 
C.  SERiciNA  Mlldff.     Lake  Chusenji,  Shimoteuke  and  Yumagaai- 
shi  (Hungerford). 
Var.  RiioPALiA  Pilsbry.     Mikuriya,  Suruga  (Hirase). 

Oroup  of  C.  hyperolia, 

C.  HYPEROLIA  V.  Mart.     Uweno,  near  Yeddo  (Hilgendorf,  type 
locality).     Oshima,  Izu  ;  Mikuriya,  Suruga  (Hirase).    . 
Var.  RECfALUNA  Mlldff.     Kamatokogiro. 
Var.  APTYCHiA  Mlldff.     Hakone  and  Chusenji. 
Var.  PLANULATA  Mlldff.     Kobd. 

Group  of  C.  awajiensU, 

C.  AWAjiKNsiis  Pils.     Fukura,  Awaji. 

C/.  HAKiMENHiH  Pils.     Kashiuia,  Harima;  Shirono,  Buzen. 


-'  in  the  si)«clmen4  of  V.  to^ana  from  Nametoko,  lyo,  tiie  intermediale 
palatal  plictu  coalesce  to  form  a  somewhat  I-shaped  luaella.  They  are  a 
traiMition  form  to  the  group  of  C  aulncophora. 
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C.  PERiGNOBiLis  Pils.     Okinoshima,  Tosa;  Dogo,  lyo. 
C.   KOCHiENSis  Pils.     Kochi,    Tosa;  Minamata  and   Yatsushiro, 
Higo;  Togo,  Satsuma.     (C.  higoeims  Pils.  is  a  sjnoDjm. ) 
C.  SUBAURANTIACA  Pils.     Dejai  and  Tojonishihami,  Nagato. 
C.  isciiNA  Pik.     Kochi,  Tosa,  Shikoku  Island. 

Var.  NEPTI8  Pils.     Kochi,  Tosa. 
C.  iGNOBiLis  Sykes.     Kinnayama,  Shikoku. 
C.  SHiKOKUENSis   Pils.     Ushirohawa,  Tosa,  Tairiuji,  Awa,    and 

Nametoko,  lyo,  Shikoku  Island. 
C.  STRiCTALUNA  Bttg.     Nagasaki  (Lischke). 

Var.  MAJOR  Bttg.     Seluchi,  between  Hiuga  and  Bugo  (Rein). 

Var.  NANA  Mlldff.     Nagasaki. 


Group  of  C.  aulacophora, 

C.  AULACOPHORA  Pils.     Fukura,  Awaji  (C.  breviluna  Mlldff.). 
0.  PiGRA  Pils.     Kashima,  Hariraa  (Hirase). 

Group  of  C  platyauchen, 

C.  PLATYAUCHEN  V.  Mart.  (C,  fusangensis  Mlldf!.).  Tsukuba- 
san,  a  mountain  north  of  Tokyo  (Hilgendorf,  type  local- 
ity);  Lake  Chusenji  (Schmacker) ;  Nishigo,  Uzen; 
Mikuriya,  Suruga  (Hirase)  ;  Prov.  Suruga  (F.  Steams); 
Prov.  Yamato  (Rein). 

C.   ATTRiTA   Bttg.      Japan   (Rein);    Ibuki,   Omi,   and  Kiyomi- 
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Var.  EIIENSI8  Pik.     Kurozu,  Nacbi  and  Tomisato,  Prov.  Soi 

(Hirase).* 

Group  of  C  ptyehoehila. 

C.  BERVARDii  Pfr.     [Siam  ?    Riukiu  Islands  f] 
C.  cRENiLABiuM  Pils.     Prov.  Eunchan,  Okinawa  (Hiraae). 
C.  PTYCHocHiLA  Bttg.     [China  ?    Riukiu  Islands  Y] 
C.    EXCELLENS    Pfr.    ( C    procktra    Gld.    preoo.}.       Okinawa 
(U.  8.  N.  P.  Exp.). 

Oroup  of  C.  Pinto, 

C.  Pinto  Pik     Tane-ga-ehima,  Osumi  (Hirase). 
C.  PTYCiiocYMA  Pils.     Tane-ga-shima,  Osumi  (^Hirase). 
Var.  TAKusHiMJE  Pils.     Yaku-shima,  Osumi  (Hirase). 

Oroup  of  C.  munus. 
C.  MUNUs^Pils.     Oshima,  in  the  Riukiu  Islands  (Hirase). 

Section  ZAPTYX  Pilsbry. 

C.    HiRASEi    Pils.     Kagoshima    and    Sakura    Island,    Satsuma 

(Hirase). 
Var.  RiEAiENSis  Pils.    Kikaigashima,  Osumi  (Hirase,  Nob.  557, 

5576\ 
C.  HYPEROPTYx  Pils.     Okinawa;  Yaeyama  (Hirase). 
C.  iiACHijoEXSis  Pils.     Hachijo  Island,  Izu. 

Section  TYRANNOPILEDUSA  Pilsbry. 

Oroup  of  C.  mikado, 

C.  MiKALO  Pils.  ((\  omiemi^  Mlldff.).     Ibuki,  Omi,  and  Akas- 

aku,  Mino  (Hirase). 
C.  i0TAi»TYX  Pils.     Ibuki  and  Ryozen,*  Omi  (Hirase). 

Var.  (LAVA  Pils.     Scnzan,  Awaji;  Ikoma,  Kii  (Hirase). 
C.  OKTiiATRACTA  Pils.     Akasska,  Mino  (Hirase). 


^Smaller  than  platydera  ;  more  swollen  below  and  mors  attenuate  above* 
Whorls  HJ-IO.     I^iiKth  lG-17,  diam.  4}  mm. 

*  Specimens  of  C.  iotaptyxtrom  KyosEen,  Omi,  hare  18  to  18  whorls,  bat 
otherwine  are  like  the  typcH  from  Ibuki,  Omi.  The  shells  flrom  Ikoma,  Kit, 
are  somewhat  intermediate  between  iotaptyx  and  elava^  but  nearer  the  latter. 
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C.  AURANTiACA  Bttg.      "Interior  of   Nippon"    (Rein);    KoW 

(Schmacker) ;    Nachi,    Kii,    Ikari,   Awaji,    and   Suimura, 

Awa  (Hirase). 
Var.  HYPOPTYCHiA   Pils.     Kashima,  an  island  near  Tanabe, 

Kii  (Hirase).' 
Var.  Erberi  Bttg.  (minor  Mlldff.).     Nara,  Nohara  and  Grojo, 

Yamato;  Ghikubushima,  inLakeBiwa;  Kashima,  Harima; 

TomisatOy  Aiga,  and  Kurozu,  Kii  (Hiraae). 

Group  of  C\  bilabrcUa. 
C.    PLtciLABRis   A.    Ad.      Tanabe,    Kii.     (Subgeneric  position 

doubtful.) 
C.  BiLABRATA   Smith.       Kobt^,    type   locality;    southern  half  of 
Nippon;  Shikoku,  Kiushiu  and  Iki  Islands. 
Var.    PTYCHOLiEMA   Bttg.      **  Seluchi,    between    Hinga    and 
Bugo''  (Rein). 
C.  OscARiANA  Pils.     Fukujregi,  Higo,  Kiushiu  (Hirase). 
C.  suRUGESSis  Pils.     Mikurij^a,  Suruga  (Hirase). 

Group  of  C.  tanegashiince. 

G.   OXYCYMA  Pils.       Kagoshima,   Satsuma,  in  southern  Kiushiu 

(Hirase). 
C.  TANEGASHiM^  Pils.     Tane-ga-shima  and  Yaku-shima,   Osumi 

(Hirase). 

Section  LUCHUPHiEDUSA  Pilsbry. 
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Oroup  of  C.  japonica, 

C.  JAi»ONiCA  Crosse.     Middle  and  southern  Nippon;  Awaji  and 
Shikoku  Islands.     (Includes  C.  kobemia  Smith,  type  loo. 
Kobe';   C  nipponensis  Kobclt;  and  C.  eurystoma  v.  Mart., 
type  loc.,    Tsukuba-san,  a  mountain    north  of  Yeddo,  in 
Hitachi  Province,  Hilgendorf. ) 
Var.  FALLENS  MDdff.     •'  Koma-kasunga. " 
Var.  PEROBSCURA  Pils.     Shirono,  Buzen  (Hirase). 
Var.    iNTERPLiCATA  Pils.     Nishigo,   Uzen;   Takeya,   Idzumo; 
Kyozen,  Omi  (Hirase). 

C.^Hil(;kni)ORFI  v.  Mart.     Prov.  Idzumo  (Hilgendorf). 

C.  oosTOMA  Mlldff.  Hakone  (?  C.  japonica  var  surugcc  Pils.  -f 
(\  eurystonia  subsp.  brachyptyehia  Mlldff.,  both  from 
Mikuriya,  Suniga;  also  occurs  at  Kashiwat  Awaji). 

C  «UKJAPONi('A  Pils.  (=  (*.  fultoni  subsp.  clavula  Mlldff.). 
Ibuki,  Omi;  Tomisato,  Kii  (Hirase). 

Group  of  C.  b'revior. 

C.  BREvioR  V.   Mart.    ((\   tetraptyx  Mlldff.).     Misaki,   Sagami 

(Hilgendorf);  Yokohama  (Schmacker);  Tokyo  (Steams); 

Xikko,    Shimotsuke    (Loomis);   Oshima,   Izu,    and   Goto, 

Uzen  (Hirase). 
C.  NiKKOENsis  Mlldff.     Near  Nikko  (Eastlake). 
C.  iioNDANA  Pils.     Coast  of  Prov.  Suruga  (F.  Stearns). 
C.    Jacobiana   Pils.     Tane-ga-shima    and    Yaku-shima,    Osumi 

(Hirase). 
C.  Addisom  Pils.     Provinces  Satsuma  and  Higo,  Kiushiu. 
C.  S  KAUNsii  Pils.     Okinawa;  Yayama  (Hirase,  Stearns). 
C.  sTi:iii:()MA  Pils.     Yakushima,  Osumi,  south  of  Kiushiu. 

Vur.  coyxATA  Pils.     Tane-ga-shima,  Osumi,  south  of  Kiushiu. 
Var.  xroAX  Pils.     Yaku  shima. 

Group  of  C  entospira. 

C.  KN.osiMKA  Pils.     Tane-ga-shima  (Hirase). 

Section  i>SEUDON£NlA  Boettger. 

C.  siKBoLDi  Pfr.  Kashiwashima,  Tosa;  Toyonishikami,  Nagato; 
Siisebo,  Ilizen;  Yatsushiro,  Higo  (Hirase). 
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Section  EUPH.EDUSA  Boettger. 
Oroup  of  C.  jo€. 
C.  sufi9iBBERA  Bttg.     Japan. 

C.   EXPANSILABRIS  Bttg. 

Var  STR0PH03TOMA  Bttg.     luterior  of  Nippon  (Rein). 
Var.  NANA  Bttg.     Interior  of  Nippon  (Rein). 
C.  ONCAUCHEN  Mlldff.     Tdu-shlma  (Fruhstorfer). 

Oroup  of  C.  shanghaiemis. 

C.  AC0LU8  Bens.     Nagasaki  (Rsin)  ;  also  China. 

C.  DiGONOPTYX  Bttg.     **  Interior  of  Nippon ''   (Rein);  Manabe, 

Hitachi;  Takasaki,  Kozuke;  Yamaguchi,  Tajima;  Nishigo, 

Uzen. 
C.  TAU   Bttg.   (C.  proba  Mlldff.,  1885,   not  A.  Ad.).      Kyoto 

(Rein,    Hirase);    Nohara  and   Gojo,  Yamato;^  Takasaki, 

Kozuke  (Hirase)  ;  Tokyo  ;  Yokohama. 
C.  COMES  Pils.     Kashima,  Harima  (Hirase). 
C.  Tryoni  Pils.     Hachijo  Island,  Izu  (Hirase). 

Group  of  C,  Hung  erf ordiana, 

C.  HuNGERFORDiANA  Mlldff.     Nara,  Yamato. 
C,  >n.JNKLAtsMCi^  Fib.     Kayabe,  Ojima,  Hokkaiila> 
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Species  of  unhnovm  subgeneric  position. 

The  following  forms  have  been  too  imperfectly  characterized  to 
permit  their  reference  to  subgeneric  groups: 
C.  ciNCTicoLLis  Ehrmann.     Province  Tosa,  Shikoku. 
C.  cRAasiLAMELLATA  Ehrmann.     Province  Tosa,  Shikoku. 
C.  cJorLDii  A..  Adams.     Tago. 
C.  ijiMvi:  Ehrmann.     Province  Tosa,  Shikoku. 
C.  LiKi'LATA  A.  Adams.     Mososeki. 

C.  NODULiFERA  V.   Mart.     Nippon,  probably  from  near  Yeddo 
(Donitz).      Based    upon   a    single,     perhaps    abnormal, 
specimen. 
C.  PiNGi'is  A.  Adams.     Kino-o*sima. 
C.  PKoiiA  A.  Adams.     Kino-o-sima. 
C.  8i*KKTA  A.  Adams.     Tago. 
C.  STENOSPIRA  A.  Adams.     Kino-o-sima. 
C.  tsriMPSONi  A.  Adams.     Tsu-sima  and  Awa-sima. 


APPENDIX. 

The  following  species  have  been  received  since  the  preparation 
of  the  foregoing  list,  bringing  the  number  of  recognized  species  to 
JM),  with  37  subspecies  or  varieties  ;  exclusive  of  11  species  of  inde- 
terminate position,  enumerated  above. 

Section  IIEMIPILEDUSA  Bttg. 

C.  suiiKJXOBiLis  Pik"      Ilirado,  Ilizen  (V.  HIrase). 
C.  TANTiLLA  Pils. **     Golo,  Uzcu  (Y.  Hlrasc). 


*<'.  HuhitjnobiliH  ii.sp.  lather  atout,  fuHlform,  light  brown,  lightly 
striate,  coiiiposeil  of  9^  whorN.  Spire  ation^Iy  attenuate<l  above,  the  apex 
small.  A])erture  siibfraiH^zoidal,  the  lip  retlfxod  and  thickened.  Superior 
lamella  rather  small,  inferior  very  deeply  receding;.  siil)colun)elIar  emerging. 
Piiiieip.il  plica  rather  short.  Lunella  lateial,  arouate  or  bow-sha})ed. 
Len;;th  15,  diam.  3.3  mm.  Like  C.  i'jnobiliH  Sykoi*,  bat  with  smaller 
larly  wluirin. 

'"  ('.  titutUli  n.sp.  Small,  brownish,  fusiform,  striatalate,  the  IjLst 
whorl  distinctly  striuto  :  whorls  y,  the  ^eeond  rather  large.  Aperture 
small,  h(iii:irish-uvate,  the  lip  well  n'tlexed,  Mmiewhat  thickened.  Superior 
lamella  small,  inferior  deeply  nKMMling.  8u1>coluniellur  either  immeri<e<l  or 
emer^in^.  Lunellii  oblique,  united  above  with  the  middle  of  a  short  upjier 
paliit  tl  plica.     Length  D.T),  diam.  '^^.5  mm. 
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C.  AULACOPOMA  Pils."     Hirado,  Hizen  (Y.  Hirase). 
C  BiGENERis  Pils."     Goto,  Uzen  (Y.  Hirase). 

Section  TYRANNOPH.EDUSA  Pils. 
C.  DALLi  Pils."    Tairiuji,  Awa,  Shikoku  Island  (Y.  Hirase). 

Section  STEREOPH^DUSA  Bttg. 
C.  UNA  Pils.  14    Goto,  Uzen  (Y.  Hirase.) 

^  ^  (7.  aulacopoma  n.sp.  Fusiform,  slowly  tapering  above  to  a  sabaoate 
apex,  light  reddish- brown,  weakly  striatalate,  the  last  whoil  somewhat  pro- 
daced  forward.  Whorls  9J.  Aperture  piriform,  the  lip  well  reflezed,  thick- 
ened. Superior  lamella  low  ;  inferior  deeply  receding ;  snboolamellar 
emerging  to  the  lip-edge.  Principal  plica  long.  Upper  palatal  plica  short, 
joined  in  the  middle  to  the  lunella,  which  is  carved  inward  below  (j-like), 
with  a  nodule  at  its  inner  termination.  Clausilium  somewhat  spout-like 
distally,  but  wider  there  than  in  species  of  the  ptyehochila  group. 

12  v.  bigeneris  n.sp.  About  the  size  and  shape  of  C.  ignobilis ;  pale- 
brownish,  faintly  striate.  Sobcolumellar  lamella  immersed  ;  lip  broadly  re- 
flexed.  Principal  plica  rather  short,  dorsal  and  lateral ;  upper  palatal 
plica  oblique,  almost  joined  in  the  middle  to  a  long,  slender  lunella,  the 
lower  end  of  which  curves  far  inward.     Length  14.3,  diam.  3.5  mm. 

"  C.  Dalli  n.sp.  With  the  general  form  of  V.  mikado y  the  aperture  is 
much  as  in  (7.  iotaptyx.  Whorls  14  to  16.  The  subcolomellar  lamella 
emerges  strongly,  and  sometimes  the  lip  is  puckered  above  it.  Lunella  as 
in  C.  hilahrata.  Length  18.5,  diam.  4  mm.  This  exceedingly  peculiar 
many-whorl ed  Clausilia  belongs  to  the  group  of  C.  bilabrata  by  its  palatal 
armature,  but  in  contour  it  resembles  species  of  the  group  of  C.  mikado, 

**  C.  una  n.sp.  General  contour  of  G,  oostoma  Mlldff.,  pale  yellowish- 
corneous,  striate.  Whorls  Hi,  Entire  interlamellar  margin  of  the  lip 
clof^elj  and  deeply  plicate-  Upp^r  palatal  pUcu  abort,  oblique  ;  lower  lontc 
atKl  arciTatf^j  a  !»hort}  rudimentary  lunella  rising  from  it.     An  extraordinnry 
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ZTOETTPOLIA  LIT0BALI8,  A  HEW  HETEBOlTEKEBTEAir.' 
BY   CAROLINE   BURLING  THOMPSON,    PH.D. 

I.  Introduction. 

1.  Methods. 

2.  Habitat. 

3.  The  living  worm. 

II.    AjJ  ATOMY. 

1.  Body  wall. 

a.  Epitheliam. 
6.  Cutis. 

e.   Mnaoalature. 

2.  Nervous  system. 

3.  Sense  organs. 

<?.  Cerebral  oigans. 

b.  Lateral  grooves. 

4.  Rhynchodseum. 

5.  Rhynchocoel  and  proboscis  sheath. 

6.  Proboscis. 

7.  Blood  vascular  system. 

8.  Excretory  system. 

9.  Alimentary  system. 

10.  Reproductive  system. 

11.  The  caudicle. 

III.  Parasites. 

IV.  General  Conclusions. 
V.  Literature  List. 

VI.  Explanation  of  Plates. 
Plates  XI^XLIV. 

I.    Introduction. 

At  the  end  of  August,  1899,  four  specimens  of  Zygeupolia  lUor- 
aliJi  were  discovered  by  the  writer  at  Wood's  Hole,  Mass.  The 
following  summer  the  worms  were  found  in  great  abundance  in  the 
»amo  locality,  and  from  fifty  to  one  hundred  specimens  were 
obtained. 

The  work  on  this  paper  has  been  mostly  done  in  the  Zoological 
Laboratory  of  the  University  of  Pennsylvania,  under  the  direction 
of  Prof.  E.  G.  Conklin  and  Asst.  Prof.  T.  H.  Montgomery,  Jr., 
and  it  is  a  pleasure  to  express  my  thanks  to  both  for  their  interest 

'  Contribution  from  the  Zciological  Laboratory  of  the  University  of 
Fennsylvauia. 
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methods,  has  been  employed.     The  possibilUy  rgmalm  tlifti  Qnfar 
such  treatment  nerves  and  mnmry  c'elb  miiy  yet  be  ilanooitrilil. 

The  strongest  evidence  in  fnvor  of  considering  the  buenl  pwm 
m  sense  orgaas  h  the  fact  tliat  dermal  seme  orgsits^Mde  Etbb 
the  wcn-knowti  lateral  sense  organs  (  "  Seltenofgiiie"  )  of  ihePm- 
ton&raerteanSi  and  the  frontal  organs  of  other  fortn^ — hAVc 
been  discovered  in  certain  Nemerteans. 

In  tlie  anterior  part  of  the  body  of  Pampoha  anmtUiaea 
there  occur  paired  structures,  redenibliog  the  latenU  gfooiii  «l 
Ztft^eupailtij  and  in  the  same  relative  posltiofi — that  ia»  in  tin  odcf 
of  the  body  poiterior  to  the  nephridia  und  aaterior  In  Ihd  mMk 
integtine.  Plate  XLIV,  fig.  ^3,  represents  a  tnms^rae  teetrantf 
a  part  of  the  body  wall  of  Parap&lm  through  one  of  the  bittftl 
grooves.  From  this  it  may  be  Sfeen  that  the  ouier  Itm^Ua^md 
muBcJe,  just  outside  the  lateral  nenre  chordp  containj  sn  mbaodiiidi 
of  large  swollen  cutis  gland  cells,  Cu,  GL^  Theso  celbstsio  bltie 
with  hicmatosylin  and  are  present  only  in  the  vicinity  of  ibe  lli* 
eral  nerves,  being  absent  from  tlie  rest  of  the  cutis.  Th«  m6bm 
figured  shows  that  the  ''  lateraJ  groove''  is  ekvatad  abiivt  tbi 
general  surface  level,  but  in  other  aeotioud  it  is  dcprMwad  iab»  i 
groove. 

This  elevation  and  depression  of  the  ''gnKive**  !«  intcroitaii 
when  one  reculk  that,  according  to  Burger  (1895),  ibe  FioiDOi* 
mertean  lateral  sense  organs  and  the  Metanemertean  frontal  oqpM 
may  he  both  invaglnated  and  everted.  No  ditf^reiiuaiiid  mam 
cells  or  nerves  are  distinguishable  in  tlie  **  groorof  **  of  i^ra|wfa 

The  length  of  the  grouve  of  Fiirapotia  !«  about  ibe 
that  of  Ztff^ettpotia,  and  they  are  probably  homologiictf 

In  the  twelve  dermal  sense  organs  of  tlie  head,  lalelj  dctefiM 
by  me  (1900  h)  for  CarinQma  ir^mitphoro^  altlioaji^b  iisidovbipl 
sensory  celli  are  pretsent^  only  iti  one  caae  could  a  nerve,  roiiisii( 
to  the  pit,  be  demonstrated. 

The  recent  discovery  of  a  pair  of  lateral  »eo^  orgiuis  la  tbft 
new  Ileteronemertean  Mkrella  mfa  Punnett  (UH)!  &;  isof  gVMt 
interest  and  value.  Punnett  do^crihes  ''  a  lateral  aente  orgaa  m 
either  side  (fig.  2)  shortly  behind  the  escretoiy  poreL     la  Ibe  fit*. 

^  Br.  Coe  has  veij  kindljr  allowed  me  ta  exam  me  the  •liiles  of  kit  I, , 
ftpedmen  of  P^arap^lia  and  to  make  dnkwlags  of  the  Beti«e  org^niL     flsi  tfj 
these  IS  sbown  on  PL  XMV,  fig.  63.  ^ 
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of  ammonia  and  followed  by  eosin  in  concentrated  aqueous  solu- 
tion, three  to  five  minuten.  This  is  the  stain  that  has  been  most  used, 
and  is  a  very  satisfactory  one.  The  longer  time  in  hsematoxylin 
is  best  for  nerve  fibrous  tissue  and  epithelial  structures.  The 
Biondi-Ehrlich  mixture,  three  hours,  has  'been  employed,  but  is 
not  very  satisfactory  except  for  connective  tissue.  The  iron- 
hiematoxylin  method  together  with  Bordeaux  red  is  an  excellent 
stain  after  a  Flemming  fixation,  and  the  Hermann  triple  stain — 
saffronin  twenty-four  hours,  gentian  violet  six  minutes,  iodine 
three  hours — has  also  been  used. 

Habitat. — Zygeupolia  was  found  at  Wood's  Hole,  in  a  sandy 
beach  of  limited  extent,  bordering  on  a  little  arm  of  Buzzard's  Bay 
that  is  separated  from  the  main  bay  by  the  point  of  land  known 
as  Penzance.  Here,  just  in  the  angle  made  by  the  bay  shore  and 
Penzance,  the  sand  has  drifted  in,  replacing  the  usual  stony  or  peb- 
bly beach ;  and  in  this  small  area,  which  is  uncovered  at  low  tide, 
are  found,  together  with  many  other  marine  worms,  especially 
Annelids,  several  genera  and  species  of  Nemerteans.  Both  Cere- 
bratulns  hidyi  Verr.  and  C  ladeua  Verr.  occur  there,  but  the 
latter  not  abundantly;  Micrura  ccBcaVerr.,  Cephalothrix  linearis 
Oers.  and  Carinoma  tremaphoros  Thomp.  With  such  a  rich  supply 
of  material  in  a  spot  very  convenient  to  the  Marine  Biological 
'Laboratory,  it  seemed  unprofitable  at  that  time  to  work  over  any 
other  localities,  so  I  am  unable  to  say  anything  in  regard  to  the 
distribution  of  Zygeupolia,  Dr.  Coe  found  this  genus  last  sum- 
mer in  Qiiisset  Harbor,  about  two  miles  farther  north  on  Buzzard's 
Bay,  in  a  very  similar  habitat. 

When  the  sand,  cither  above  or  below  the  low-water  mark,  is 
turned  over,  Zygeupolia  may  be  found,  usually  about  a  foot  below 
the  surface.  The  turning  up  of  the  sand  frequently  breaks  the 
worm,  but  a  number  of  i)erfect  specimens  have  been  preserved. 

The  Living  Worm. — In  life  the  worms  vary  considerably  in 
length,  chiefly  owing  to  different  states  of  contraction,  so  that  it  is 
difficult  to  say  accurately  what  the  true  length  is.  The  same  worm 
seems  to  have  two  normal  states,  beside  that  of  actual  contraction. 
The  first  is  that  of  comparative  rest,  seen  in  PL  XL,  figs.  5, 
6,  which  are  sketches  from  living  worms.  In  this  condition,  as 
when  lying  undisturbed  in  a  dish  of  water,  the  average  length  is 
from  f)>8  cm.  But  when  in  motion,  crawling  along  the  sides  of 
the  dish,  the  worm  becomes  greatly  extended,  so  that  the  indi- 


660 


PB0CEEDIKQ8  OP  THE  ACABEirr    OW 


[Dec, 


cm.  or 

rest 
IS  more 


vidual  that  in  rest  measared  6-8  cm.  may  now  be  10-12 
longer. 

A  change  in  color  accompanies  the  elongation  At 
the  body  has  a  decidedly  pink  color ;  in  extension  the  biidy  is 
transparent  and  doll  brownish.     This  may  be  aeen    b  "^"'^ 

the  extended  worm  m  fig.  4  with  figs.  5  and  6.      As  the  ^^I^ 
is  most  pronounced  in  the  contracted  condition,  becomes  1 
rest  and  disappears  in  extension,  it  is  probably  due  to   ^a^^ 
contraction.       The    width    varies    in   different   specimens   from 
li-3  mm.;  it  also  varies  in  the  same  specimen  according  to  the 
state  of  contraction.  ^ 

In  the  living  worm,  PI.  XL,  figs.  4,  5,  6,  four  different  re 
gions  may  be  distinguished:  (1)  the  head,  (2)  the  anterior  part 
of  the  body,  (3)  the  posterior  part  of  the  body,  and  (4)  the 
oaudiole. 

The  head  is  about  6  mm.  long,  not  separated  from  the  body 
pure  white  and  tapering  to  a  very  fine  point  There  are  no  lateral 
slits,  the  ciliated  pits  of  the  cerebral  organs  opening  directly  to  the 
exterior.  The  mouth  is  a  very  small  round  opening  on  the  ven- 
tral surface.  The  shape  and  color  of  the  head,  together  with  the 
absence  of  lateral  slits,  are  good  criteria  for  determining  the  genos. 

The  anterior  part  of  the  body  is  the  region  extending  from  the 
mouth  to  the  beginning  of  the  lobed  middle  intestine.  The  len^h 
is  from  1^3^  cm.,  and  the  color  varies  from  pale  yellow  to  pink- 
ish.    It  is  rounded  and  more  or  less  swollen,  owiug  to  the  presence 
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males  and  females;  (3)  that  the  color  of  the  intestinal  cseca  is  de- 
pendent upon  the  amount  and  character  of  the  food  contents.  The 
intestine  in  freshly  taken  worms  is  much  darker  in  color  than  in 
specimens  that  have  been  kept  in  an  aquarium  for  several  days 
without  food. 

The  caudicle  in  life  appears  as  a  slender  white  thread  at  the 
posterior  end  of  the  body,  figs.  4,  5,  6.  It  is  usually  much 
twisted  and  is  easily  broken  off.  It  should  be  mentioned  here  that 
in  none  of  the  four  specimens  that  were  first  obtained  in  1899  was 
the  caudicle  preserved,  so  that  the  presence  of  this  appendage  is 
not  mentioned  in  my  preliminary  note,  Thompson  (1900  a). 

The  white  spots  in  the  posterior  part  of  the  worm,  slightly  exag- 
gerated in  fig.  6,  are  parasites  and  will  be  described  under  that 
heading. 

On  account  of  its  transparency  the  living  worm  is  a  most  favor- 
able and  interesting  object  for  study  with  the  low  powers  of  the 
microscope.  It  should  first  be  slightly  stupefied  to  prevent  exces- 
sive movements  and  contractions,  so  that  when  it  is  placed  on  the 
slide  with  a  few  drops  of  sea-water  and  covered,  the  muscles 
relax  and  it  lies  quietly  there,  fully  extended.  With  a  magnifica- 
tion of  about  70  diameters,  it  is  possible  to  study  the  brain  lobes  and 
commissures,  the  cerebral  organs,  the  blood  vessels  of  the  head, 
the  proboscis  and  rhynchodseum,  the  alimentary  system  and  the 
gonads.  In  only  two  cases  could  the  nephridia  be  distinguished, 
but  nothing  was  determined  as  to  their  structure.  Several  attempts 
were  made  to  study  the  worm  by  treatment  with  methylen  blue, 
after  the  method  of  Burger  (1891,  p.  327,  footnote),  but  without 
success. 

The  results  obtained  from  the  study  of  the  organs  in  life  will  be 
incorporated  in  the  several  sections  relating  to  the  different  organ 
systems. 

II.  Anatomy. 

Body  Wall.  — a.  Body  Epithelium. — The  body  epithelium,  fig. 
2,  id  a  high  one-celled  layer,  consisting  of  ciliated  supporting  cells, 
S.C.f  and  gland  cells,  GL^  01. t,  resting  upon  a  basement  layer, 
B.L.  Interstitial  connective  tissue  cells  are  always  present  in 
varying  numbern  between  the  bases  of  the  epithelial  elements. 

The  supporting  cells,  fig.  1-1,  are  about  .035  mm.   in  height^ 
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broad  at  the  free  distal  ends  where  the  cilia  are  borne,  and  taper- 
ing proximally  to  a  slender  stalk,  si.,  which  constitutes  about  two- 
thirds  of  the  length.  In  fig.  15,  drawn  from  a  sublimate  prepara- 
tion, the  stalk  is  somewhat  shrunken  and  appears  less  than  half 
the  length  of  the  expanded  distal  part;  in  fig.  14,  a  Flemming*8 
fluid  preparation,  the  stalks  are  relatively  longer,  and  probably 
more  as  they  appear  in  life.  The  oval  nucleus,  N,,  lies  in  the 
tapering  part  of  the  cell,  just  above  the  stalk.  The  chromatin 
forms  a  prominent  reticulum. 

The  cilia,  GIL,  are  about  as  long  as  the  expanded  distal  part  of 
the  cell.  Each  cilium  is  composed  of  several  parts,  llie  basal 
knob,  fig.  14,  b^k.f  rests  on  the  distal  surface  of  the  cell,  and  is 
connected  by  a  fine  thread  with  a  second  smaller  granule,  the 
upper  knob,  u,k,y  which  bears  the  terminal  hair  of  the  cilium. 
The  cilium  is  continued  into  the  cytoplasm  by  a  line  of  very  fine 
granules,  ^g.  14,  x.,  which  seem  to  reach  the  nucleus.  This, 
however,  can  only  be  seen  with  a  very  high  magnification. 

The  gland  cells  are  abundant  in  the  body  epithelium,  and  are 
uniformly  distributed  throughout  the  body.  Two  types  may  be 
distinguished,  in  the  first  the  secretion  stains  with  eosin,  fig.  2, 
Oil,  in  the  second  with  hsBmatoxylin,  ^g,  2,  GL^.  In  both  types 
a  delicate  cell  membrane  is  present,  the  nucleus  is  small  and  lies  at 
the  base  of  the  cell  embedded  in  cytoplasm.  The  relative  amounts 
of  cytoplasm  and  secretion  depend  upon  the  phase  of  the  celL 
Id  fi^.  2  the  blue  staiDrntj^  i^ell  ou  the  left  containa  less  secretion 
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ceUs.  The  nudei  of  the  component  connective  tissue  cells  are  seen 
with  difficulty,  but  occur  here  and  there  embedded  in  the  fibres. 
With  a  low  power  the  basement  layer  has  a  homogeneous^  rather 
gelatinous  appearance,  but  with  higher  magnification  its  true  fibrous 
structure  is  seen.  The  average  height  of  the  basement  layer  in  the 
head  region  is  about  .006  mm.,  but  it  is  not  a  layer  of  uniform 
thickness,  for  its  outer  surface  is  thrown  into  a  series  of  small  eleva- 
tions and  depressions.  The  ridges  on  the  surface  bear  the  stalks 
of  the  supporting  cells,  while  the  gland  cells  are  inserted  into  the 
pits  or  depressions.  The  basement  layer  does  not  stain  with 
ha^matoxylin-eosin,  but  takes  a  faint  pink  with  the  Biondi-Ehrlich 
stain. 

An  epithelial  musculature  of  circular  muscle  fibres,  fig.  2, 
Ep.m.,  is  present  immediately  beneath  the  basement  layer.  It  is 
especially  well  developed  in  the  head  region,  consisting  of  a  num- 
ber of  fibres  like  those  of  the  body  wall.  Posterior  to  the  oesopha- 
geal region  the  epithelial  muscle  layer  becomes  very  thin  and  finally 
disappears,  but  reappears  at  the  posterior  end  of  the  body. 

6.  The  Cutis.^The  cutis  is  defined  by  Burger  (1895)  as  the 
subepithelial  glandular  layer,  usually  containing  numerous  muscle 
fibres,  which  is  found  in  the  Heteronemorteans. 

In  Zygeupolla  any  distinction  between  the  outer  longitudinal 
muscle  layer  and  the  cutis  would  be  merely  an  artificial  one.  The 
fibres  of  the  outer  longitudinal  muscle  layer  extend  from  the  cir- 
cular layer  out  to  the  epithelium  of  the  body  wall,  and  although 
subepithelial  gland  cells  are  present,  frequently  in  great  numbers, 
they  arc  not  restricted  to  the  peripheral  portion  of  the  layer,  but 
often  extend  in  as  far  as  the  circular  muscle.  It  is  thus  evident 
that  in  Zygeupolia  the  term  cutis  is  synonymous  with  outer  longi- 
tudinal muscle  layer.  In  this  respect  Zygeupolia  differs  greatly 
from  the  genus  Eupolia^  in  which  a  cutis  distinct  from  the  outer 
longitudinal  muscle  layer  is  present. 

The  finer  structure  of  the  cutis,  or  of  the  outer  longitudinal 
muscle  layer,  may  be  seen  in  fig.  2.  Each  longitudinal  muscle 
fibre,  X.3/./.,  is  surrounded  by  a  sheath  of  connective  tissue,  com- 
|K)eed  of  the  slender  processes  of  the  connective  tissue  cells  which 
are  present  between  the  muscle  fibres.  These  cells  are  greatly 
branched,  their  nuclei,  Qi.T.N.,  are  oval,  and  contain  a  small 
amount  of  chromatin.     Slender  radial  muscle  fibres,  r.mj.^  trav- 
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erse  the  cutis,  and  here  and  there  detached  drcularlj  running 
fibres,  M.S.,  occur. 

The  subepithelial  gland  cells,  or,  as  Burger  terms  them,  the  cutis 
gland  cells,  are  present  throughout  the  body  in  the  outer  longitu- 
dinal muscle  layer.  Two,  and  possibly  three,  types  of  glands  may 
be  distinguished. 

The  first  type  is  a  multinucleate  structure,  fig.  2,  Cu.  01.^  stain- 
ing with  hsematoxylin.  Such  a  gland  is  the  probable  result  of  the 
fusion,  phylogenetically,  of  several  simple  cells.  The  proximal 
portion  resembles  a  bunch  of  grapes,  each  grape  representing  a  cell 
with  its  nucleus  ;  the  distal  part  is  a  long,  slender  duct,  opening  to 
the  exterior  between  the  epidermal  cells.  The  length  of  the  blue- 
staining  cells  varies  in  di&reut  parts  of  the  body.  In  the  head 
region,  fig.  2,  they  are  very  long,  extending  in  from  the  epithe- 
lium nearly  to  the  rhynchodsBum.  In  the  posterior  part  of  the 
body,  fig.  15,  Cu.OLf,  their  length  has  diminished  more  than 
one-half. 

The  second  type  is  a  ceU,  staining  red  with  eosin,  having  the 
shape  of  a  very  slender  flask  with  a  long  neck,  figs.  2,  15, 
OuOLi.  Only  one  nucleus  is  present,  at  the  basal  end  of  the  cell, 
and  a  delicate  cell  membrane  may  be  distinguished. 

Two  quite  distinct  appearances  have  been  observed  in  the  red- 
staining  cells.  These  may  be  morphologically  different  cells,  or 
merely  phases  of  the  one  type.     In  the  one,  figs.  2,  15,  Ou.OLi, 
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It  is  seen  here  that  the  most 
anterior  part  of  the  head  is 
entirely  free  from  cutis  gland  cells, 
but  that  about  0.5  mm.  behind 
the  tip  the  blue-staining  cells 
are  very  abundant,  distributed 
uniformly  on  all  surfaces  of 
the  body.  The  red-staining 
cells  occur  in  small  numbers 
and  are  mostly  on  the  ventral 
surface;  they  are  of  the  finely 
granular  variety.  From  the 
mouth  back  to  some  distance  be- 
hind the  nephridia  the  blue- 
staining  cells  are  quite  numer- 
ous, interspersed  with  the  red- 
staining  cells.  Just  behind  the 
great  rhynchoccelomic  expansion, 
where  the  circular  muscle  of  the 
body  wall  is  considerably  thick- 
ened, comes  a  region  that  might 
properly  be  called  a  glandular 
zone,  OLZ,f  owing  to  the  enorm- 
ous increase  in  the  number  of 
the  cutis  gland  cells.  The 
whole  outer  longitudinal  muscle 
layer  is  so  crowded  with  them 
that  in  a  cross  section  the  muscle 
fibres  seem  nearly  obliterated. 
The  cells  increase  also  in  size, 
or  perhaps  are  more  distended 
with  secretion.  The  blue-stain- 
ing cells  are  more  abundant 
than  the  red.  This  zone  ex- 
tends backward  for  about  3  mm. , 
then  suddenly  ends,  just  in  front 
of  the  two  lateral  grooves,  L,  O. 

In  the  lateral  groove  region,  fig. 
23,  Cu.OL„  Cu.Ql^,  the  blue 
cells  are  confined  to  two  tracts,  one 
on  eacn  side  of  the  body,  above 
the  lateral  nerves.  The  red-stain- 
ing cells  are  in  four  tracts,  dorsal 
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Diagram  1. — The  head  and  part  of 
the  body  of  ZygeupoUa,  Ulastratinff 
the  distributksi  of  the  ootis  gUmd 
cells. — ^The  ootline  of  the  alimen- 
tary tract  is  given  as  a  means  of 
orientation.  W,y.  red-staining  ou- 
tis  gland  cell ;  01^  blae-stelning 
cutie  gland  oell ;  vf.Z.,  glandnlar 
zone;  X.(7.,  lateral  groor^ ;  if., 
month. 
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and  ventral  to  the  blue  tracts.  The  red-stainmg  oeUs  in  this 
region  and  in  the  preceding  glandular  zone  are  of  the  coarse  granu* 
lar  variety. 

After  the  beginning  of  the  middle  intestine  and  its  pouches,  the 
blue-staining  cells  are  no  longer  present,  except  at  the  most  poste- 
rior end  of  the  body.  The  four  tracts  of  red-staining  cells,  how- 
ever, continue  along  the  entire  length  of  the  intestine.  Owing  to 
the  increased  size  of  the  intestinal  caeca  and  the  gonads,  the  body 
wall  is  stretched  and  the  muscular  layers  are  thin,  so  that  the  red 
gland  cells  can  reach  down  only  a  short  distance,  and  are  conse- 
quently short,  often  appearing  more  like  epithelial  cells. 

At  the  extreme  posterior  end  of  the  body  both  red  and  blue 
cells  are  present  in  great  numbers  all  around  the  body.  The  red 
cells  are  the  more  abundant,  and  are  considerably  larger  than  the 
blue  (see  fig.  15).     Both  fine  and  coarse  varieties  occur. 

There  is  no  cutis  in  the  caudicle,  so  that  cutis  gland  cells  are 
necessarily  absent. 

c.  The  Body  Muaculaiure, — The  entire  region  of  the  head  in 
front  of  the  brain,  Plate  XLI,  fig.  18,  from  the  epithelium,  i^.,  in 
to  the  rhynchodsBum,  Rd.,  is  made  Up  of  longitudinal  muscle  fibres, 
L,M,y  with  interlacing  radial  muscle  fibres,  r.w./.  Except  for  the 
cerebral  nerves,  C.N.,  and  the  cutis  gland  cells,  Cu.Gl.t,  and 
probably  some  very  fine  blood  lacunae,  no  other  organs  are  present. 
The  wall  of  the  rhynchodseum,  which  will  be  described  under  that 
heading,  contains  four  stout  bundles  of  longitudinal  muscle,  Rd.M. 
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the  circular  muscle,  in  the  inner  longitudinal  layer.  At  the  pos- 
terior end  of  the  dorsal  lobes  the  following  changes  may  be  noted. 
The  circular  fibres,  figs.  19,  20,  (7. if.,  at  first  all  run  along  the 
inner  surface  of  the  end  of  the  dorsal  ganglion  and  beginning  of 
the  cerebral  organ,  then  a  few  fibres  bend  out  and  curve  around 
the  sense  organ  on  its  outer  side,  until  finally  all  the  muscle  fibres 
lie  on  the  outside  of  the  cerebral  organ,  ^g.  21,  CM.  The  ven- 
tral ganglia  lie  as  before,  outside  the  circular  muscle. 

Just  in  front  of  the  mouth  a  strong  band  of  muscle,  fig.  21, 
H,M.y  runs  from  side  to  side,  beneath  the  rhynchocoel  and  above 
the  median  blood  vessel. 

In  the  oesophageal  region,  fig.  22,  there  is  nothing  unusual  in 
the  structure  of  the  muscle  layers;  the  outer  longitudinal,  o.L.M.^ 
is  the  thickest,  and  next  the  circular,  CM.  This  arrangement 
continues  past  the  nephridia  into  the  region  of  the  expanded  rhyn- 
chociel,  where  all  layers  of  the  body  wall  are  greatly  stretched, 
and  consequently  very  thin. 

A  short  distance  anterior  to  the  middle  intestine  the  rhyncho- 
cu'lomic  dilation  ceases  and  the  diameter  of  the  rhynchocoel  is  about 
equal  to  that  of  the  oesophageal  region,  while  its  walls  are  fre- 
quently folded  and  constricted.  In  this  part  of  the  body  the  cir- 
cular muscle  of  the  body  wall  becomes  greatly  thickened  (see  Plate 
XLIV,  fig.  62,  CM,). 

Inner  Circular  Muscle.  — Fig.  23,  Plate  XLI,  is  a  cross  section 
of  the  body  just  anterior  to  the  beginning  of  the  middle  intestine. 
The  diameter  of  the  body  is  less  than  in  the  oesophageal  region 
(cf.  iig.  22),  and  much  less  than  in  the  great  expanded  portion 
which  is  not  figured.  The  outer  longitudinal  muscle  in  fig.  23 
needs  no  description  ;  the  circular  muscle  is  relatively  thicker  than 
in  the  anterior  part  of  the  body,  but  not  greatly  enlarged.  The 
circular  muscle  of  the  proboscis  sheath  has  increased  greatly  in 
size  and  some  of  its  outer  fibres  run  ventrally,  making  a  band  of 
circular  muscle,  i.CM.^  that  encircles  the  stomach,  S,  Other 
fibres,  apparently  from  the  circular  muscle  of  the  body  wall,  join 
with  these,  running  dorso-ventrally,  and  crossing  the  inner  longi- 
tudinal layer  dorsally  and  ventrally.  In  short,  an  inner  circular 
mmcle  layer  is  here  present;  and  muscular  crosses  occur  between 
it  and  the  outer  circular  layer^  both  dorsally  and  ventrally  (see 
tig.  23,  D,m.cr,,  V.m.cr,).     A  few  sections  posterior  to  the  one 
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figured  in  fig.  23,  tl~e  inner  circular  mu86Ie  layer  suddenly  ends 
and  the  first  pair  of  cseca  of  the  middle  intestine  appeAr.  On 
examining  the  sections  anterior  to  fig.  23,  it  is  found  that  the 
inner  circular  muscle  extends  forward  for  about  1.8  mm.  as  a  very 
thin  layer  of  a  few  fibres  (see  Plate  XLII,  fig.  30,  i.C.M.\ 
the  thickened  region,  as  in  fig.  23,  only  extending  over  a  few  sec- 
tions. 

At  its  beginning  the  inner  circular  muscle,  as  seen  in  crosB  sec- 
tions, measures  about  .006  mm.  dorso-ventrally;  over  the  greater 
part  of  its  extent  the  measurements  range  from  .01 2-.  01 7  mm. ; 
then  suddenly  increase  from  .023  to  .06  in  about  five  sections  of 
6m  each;  finally  just  before  the  end,  fig.  23,  the  layer  is  .087  mm. 
thick. 

The  inner  circular  muscle  encloses  a  band  of  longitudinal  muscle 
fibres  on  the  dorsal  side  of  the  stomach,  below  the  rhynchocosl,  Plate 
XLn,  figs.  23,  30,  LL.M. 

The  fibres  of  the  inner  circular  muscle  layer  are  direct  continua- 
tions of  fibres  from  the  circular  layer  of  the  proboscis  sheath. 
Furthermore,  in  the  anterior  part  of  the  layer,  the  fibres  come 
from  the  inner  surface  of  the  proboscis  sheath,  bend  out,  cross  the 
outer  fibres  and  then  continue  down  around  the  stomach.  This 
bending  out  and  crossing  is  shown  in  ^g,  30,  z.  In  a  more  poste- 
rior position,  the  inner  circular  layer  becomes  thicker  and  consists 
of  fibres  from  the  outermost  part  of  the  proboscis  sheath,  together 
with  fibres  from  the  circular  muscle  of  the  body  wall.     It  is  thus 
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fiist  intestinal  pouches— the  circular  muscles  of  the  esophagus 
increase  so  greatly  in  number  that  they  form  a  most  conspicuous 
layer.  In  the  region  of  its  maximum  development  this  layer 
becomes  nearly  half  as  thick  as  the  circular  layer  of  the  body  walls  in 
the  same  section.  In  no  other  species  of  the  Lineidse  has  this 
muscle  been  found  of  even  approximately  this  thickness.  Its  fibers 
connect  in  part  with  the  circular  layer  of  the  body  walls  and  to  a 
lesser  degree  with  the  circular  muscles  of  the  proboscis  sheath. 
But  few  fil>er8  lie  on  the  dorsal  wall  of  the  esophagus,  so  that  this 
organ  is  largely  bound  up  with  the  proboscis  sheath  in  a  continu- 
ous layer  of  muscles,  and  one  cannot  fail  tfi  see  the  striking  resem- 
blance between  this  circular  layer  and  the  inner  circular  muscles 
that  are  so  highly  developed  in  precisely  the  same  region  in 
Carinama,** 

Since,  as  Dr.  Coe  says,  the  resemblance  between  this  mus- 
cular layer  and  the  inner  circular  layer  of  Carinoma  is  so  striking, 
why  should  we  not  regard  them  as  one  and  the  same  structure,  that 
is,  as  homologous  ?    In  what  particulars  do  they  di£Fer  ? 

Burger  (1895),  p.  234,  gives  the  following  definition  for  the 
inner  circular  muscle  layer  of  the  Protonemerteans  and  Carijioma. 
*'  Die  LeibesmuBCulatur.  Zu  dioser  rechne  ich  eiuen  aus  Ringfibril- 
len  zusammengesetzten  Muskelschlauch,  welcher  bei  den  Protone. 
mertiuen,  vor  allem  l)ei  Carimna  grata  und  Carinella  jwlymorpha^ 
siiperba  und  linearis,  und  untcr  den  Mesonemertinen  bei  Carinoma 
armandi  um  Vorderdarm  und  Rhynchocolom  entwickelt  ist,  diese 
beiden  Ilohlcylinder  einschliessend.  Diesen  Muskelschlauch  nenne 
ich  die  innere  Ringmuskelschicht."  Burger  also  states  that  the 
fibres  of  the  inner  circular  muscle  difiier  in  no  way  from  those  of 
the  body  wall. 

Biirgcr  further  speaks,  p.  235,  of  the  crossing  of  fibres  that 
fre<]ueutly  occurs  in  the  dorsal  and  ventral  median  line  of  the 
bo<ly,  between  the  inner  circular  and  the  outer  circular  layer  of 
the  body  wall.  ''  Eine  sehr  merkwiirdige  Erscheinung  winl 
dadurch  hervorgerufen,  dass  die  innere  Kingmuskelschicht  in 
Beziehung  zur  iiusseren  Kingmuskelschicht,  also  der  Ringmuskel- 
schicht  (ies  Hautmuskelschlauchs  tritt  Das  geschieht,  indem 
dorsal  und  ventral  in  der  Medianebene  des  Thierkorpers  von  links 
und  rechts  Muskelfasem  aus  dem  Verbande  beider  Ringmuskel- 
schichten   heraustreten,   und,  die  Liingsmuskelschicht  des   Haut- 
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rauskelflcUauohs  durchdriDgend,  die  von  der  einen  Ringmuskel- 
schicht  kommenden  uber  Kreuz  an  die  andere  hinantretea." 

The  definition^  then,  of  the  inner  circular  muscle  is  a  layer  of 
circular  muscle  fibres  that  encloses  the  rhynchoccel  and  anterior 
intestine,  the  individual  fibres  being  just  like  those  of  the  body 
walL 

Since  there  is  a  common  agreement  with  Burger's  definition 
among  the  three  muscle  layers  under  discussion,  namely,  that  in 
Micrura  alaskendSy  that  in  Zygeupolva^  fig.  23,  i.C.M.,  and  that  in 
Micrura  cceca;  and  furthermore,  since  all  three  layers  have  muscu- 
lar crosses  between  themselves  and  the  circular  muscle  of  the  body 
wall,  I  can  see  uo  reason  why  each  should  not  with  all  proprie^ 
be  termed  an  inner  circular  muscle  layer,  homologous  with  that  of 
the  Proto-  and  Mesonemerteans. 

The  only  difference  between  the  inner  circular  muscle  layer  of 
Zygeupolia  and  that  of  the  Carinellas  and  Carinoma  is  in  the 
amount  of  surrounding  connective  tissue,  the  body  ' '  parenchym  ** 
of  Burger.  In  Zygeupolia  this  tissue  is  present  only  around  the 
blood  vessels,  so  that  the  inner  circular  muscle  layer  adjoins  the 
inner  longitudinal  muscle  layer,  except  where  the  blood  vessels 
intervene.  In  this  particular  Zygeupolia  resembles  Carinina^  for 
in  Carinina  the  inner  circular  muscle  borders  directly  on  the  longi- 
tudinal muscle,  and  there  is  no  intervening  layer  of  *'  Leibes- 
parenchym." 

The  presence  of  the  inner  circular  muscle  layer  and  the  muscular 
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DiaKntm  2. — Showing  the  comparAtive  extent  of  the  inner  oironlar  mnscle 
layer  iu  certain  Nemerteans.— A,  Carinella  annulata;  B,  Carinella  poly- 
rnorpha;  C,  Carinella  linearU  ;  D,  Carinoma;  E,  Zygeupolia  and  Mi- 
crura  ear  a.  The  heayy  lines  represent  the  extent  of  the  inner  circular 
muscle,  the  broken  lines  the  outline  of  the  alimentary  tract 
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with  an  enormoos  thickening  just  in  front  of  the  middle  intestine; 
E,  shows  the  condition  in  Zygeupolia  and  Micrura.  In  ihe  last  two 
forms  the  inner  circular  layer  is  absent  from  the  entire  oesophageal 
region,  and  is  represented  merelj  by  the  thickened  part  in  front  of 
the  middle  intestine,  and  a  short,  thin,  anterior  extension  of  this.* 

In  this  connection  it  is  interesting  to  note  that  in  Gephalathrix 
aHena,  a  new  species  from  the  Maldive  Islands  recently  described 
by  Punnett  (1901  a),  a  very  delicate  inner  circular  muscle  layer  b 
present  in  the  oesophageal  region. 

From  the  facts  just  enumerated  it  is  evident  that  the  inner  cir- 
cular muscle  of  the  Heteronemerteans  may  be  regarded  as  the  rem- 
nant of  a  layer  once  continuous  throughout  the  body. 

The  accompanying  table  shows  the  comparative  extent  of  the 
inner  circular  muscle  layer  in  the  different  genera  in  which  it 
occurs. 

The  second  part,  relating  to  the  muscular  crosses  between  inner 
and  outer  circular  layers,  shows  that  there  is  great  variation  in 
this  respect  in  the  genus  Carinella. 
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Inner  Circular  Muscle. 


Structure. 


Cariiiina  grata,  \thlc]LeT    In     ne- 
phridial  region 

Qirinella—         j 

a.  superba,       uniform      thick- 

ness 

b.  annulata,    uniform      thick- 

ness 

Carindla  thinner    In     ne- 

banytUeruiis,     phridial  region 

Carinella  :  thinner  posterior 

rubicunda,     to     ne>#hridlal 
region 

OirinrUa  J  thicker     in     ne- 

potymm-pha,  phridial  region, 
very  thin  poste- 
rior to  nephri- 
dia 

Oirinella  I  thicker    in     ne- 

linearis,     phridial  region, 
thin     posterior 
I    to  nephridia 

Cauinera  thinner     behind 

biirgtri  Berg.,      "  rhynchocoel 
muscle  sack  " 


Hubrechtia, 


Carinoma, 


uniformly  thin 


I^Toat  thickening 
'    at  nephridia 


Cephalothrix ali-\ ery    thin,   deli- 
r?ia  Punnett,     cate  layer 


Zt/fjfupoiia, 


Mii'rura, 


'absent  in  cesopha- 
;    geal  region,  ap- 
I    pears  as  a  thin 
I    layer    about    2 
mm.  anterior  to 
middle      intes- 
tine, ver\'  thick 
J    at  posterior  end 

absent  in  a?«opha- 
Kcal  region,  ap- 
pears an  a  thin 
luyer  a  Hhort 
distance  In 
front  of  the 
middle  Int*'!*- 
tinc,quite  thick 
at  posterior  end 


Extent. 


Crosses  between 

Inner  Clrc. 

Muscle  and  Outer 

Circ.  Muscle. 


Poflition 

of 
Croflses. 


! 

ventral  cross  only  in  region  posteri- 
or to  nephridia 


dorsal   and   ven- 
tral 
dorsal  only 


dorsal  cross  only 
wanting 


throughout  body 
throughout  body 


in  nephridia!  re- 
gion 


dorsal  croM  faint,  throughout  body 
ventral      crois! 
wanting  { 


throughout  body 

(?) 


throughout  body 
throughout  body 

throughout  body 

throughout  body 

throughout  body 


from  the  mouth 
to  nephridia, 
and  a  short  dis- 
tance behind 
them 

from  the  mouth 
to  close  behind 
the  "rhyncho- 
coel muscle 
sack" 


throughout  body  wanting 

(?)  i 

from    mouth    to  dorsal  and   ven-  from  the  mouth 
end  of  nephrid-      tral  to  end   of  ne- 

ial  region  phridial  region 


I 


wanting 


wanting 


cesophageal 
gion  only 


(?) 


I 


extends  forward  dorsal  and  ven-  at  posterior  end* 
for  2  mm.  just  i    tral  I    ofthe  Inner  cir- 

anteriortomid-  |    cular  muscle 

die  intestine 


I 

extends   forward  dorsal  and   ven-:ftt  posterior  end 
a  short  distance      tral  of  the  inner  cir- 

infrontofmid-  I    cular  muscle 

die  intestine 


The  question  now  arises,  can  the  so-called  **  oesophageal  mus- 
cle*'  (Darmmusculatur,  Burger)  be  correlated  in  any  way  with 
the  inner  circular  muscle  ? 
4:{ 
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Burger  (1895),  p.  257,  speaks  of  a  musculature  ("  Darmmuscu- 
latur")  that  is  developed  in  the  Meso-,  Meta-  and  Heteronemer- 
teans  around  the  posterior  part  of  the  oesophagus,  consisting  of  both 
longitudinal  and  circular  fibres,  the  fibres  being  more  slender  than 
those  of  the  body  wall. 

On  p.  237  the  same  writer  says  that  the  dorso-ventral  fibres  that 
occur  so  frequently  between  the  intestinal  caeca,  and  also  in  the  an- 
terior part  of  the  body,  may  be  regarded  as  parts  of  a  formerly  con- 
tinuous inner  circular  muscle  layer.  "  Wir  konnen  die  dorsoven- 
trale  Musculatur  als  eine  innere  Ringmuskelschicht,  welche  in 
lauter,  in  gewissen  Abstiinden  aufeinanderfolgende  Ringe  zerl^ 
wurde,  vorstellen."  He  adds  that  sections  of  Eupolia  and  Lineus 
genicukUuBy  the  latter  figured  on  Taf.  20,  Fig.  7,  strengthen  this 
opinion.  In  L,  geniculatus  the  dorso-ventral  fibres  have  bent 
around  the  intestine,  on  its  dorsal  as  well  as  on  its  ventral  face, 
making  a  continuous  ring  of  circular  muscle,  and  a  crossing  be- 
tween these  fibres  and  the  circular  muscle  of  the  body  wall  takes 
place  in  the  median  ventral  line.  • 

PS 
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side.  These  fibres  may  be  almost  invariably  traced  out  of  the 
circular  sheath  around  the  intestine  into  dorso-ventral  fibres  coming 
from  the  circular  muscle  of  the  body  wall,  or  else  into  the  circular 
muscle  of  the  proboscis  sheath.  This  is  illustrated  by  Diagrams  3 
and  4.     The  same  is  true  in  regard  to  the  scattered  fibres  occa- 


PS 


B 


/;// 


Diagram  4. — Cross  seotioa  throagh  the  body  of  Lineus  sp.;  illustrating 
the  deflection  of  the  dorso-ventral  muscle  fibres  into  the  inner  circular  mus- 
cle layer  around  the  intestine. — P. 8.,  proboscis  sheath;  o.C.At.f  outer 
circular  muscle ;  Int.y  intestine;  i.C.M.,  inner  circular  muscle;  Dv.f., 
dorso-ventrol  muscle  fibres. 

sionally  found  above  or  below  the  oesophagus  in  Zygeupolia,  which 
come  from  the  body  wall  or  the  proboscis  sheath,  see  Diagram  5. 

It  therefore  seems  that,  if  we  accept  the  view  of  Burger  that  the 
<lorgo- ventral  fibres  are  derived  from  an  original  inner  circular 
muscle  layer,  we  may  profitably  go  a  step  farther  and  gay  that 
the  **  Darmmusculatur  **  or  **  oesophageal  muscle,'*  found  around 
the  dorsal  as  well  as  the  ventral  side  of  the  oesophagus,  is  derived 
from  tlie  dorso-ventral  fibres  which  have  turned  aside  from  their 
doi*so- ventral  course  and  have  curved  around  the  oesophagus  so  as 
to  partially  encircle  it.  If  this  is  accepted  we  may  then  say  that 
the  **  a3.^ophageal  muscle"  is  secondarily  derived  from  the  inner 
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circular  muscle,  two  steps  being  involved  iu  the  phjlogeny:  first, 
the  inner  circular  layer  breaks  up  into  detached  groups  of  dorso- 
ventral  fibres,  then  the  latter  turn  out  of  their  course  and  bend 
around  the  intestine  to  form  the  encircling  ''  oesophageal  muscle.'' 


,^oC  Af 
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origin  of  the  ianer  circular  muscle  layers  in  the  Heteronemerteans : 
(1)  the  more  or  less  delicate  layer  of  circular  muscle  fibres  encir- 
cling the  alimentary  tract  in  the  oesophageal  region  of  Zygeupolia 
and  Micrura  is  a  primitive  structure,  the  remnant  of  a  once 
extensive  layer;  (2)  further  investigation  will  probably  demon- 
strate the  presence  of  similar  primitive  remnants  of  an  inner 
circular  muscle  layer  in  other  Heteronemertean  genera;  (3)  the 
**  (esophageal  muscle  "  fibres  that  frequently  encircle  the  alimen- 
tary tract  in  the  higher  LineidsB  are  continuations  of  deflected 
dorso-ventral  muscle  fibres.  They  are  not  primitive  but  of  more 
recent  structure,  secondarily  derived  from  the  inner  circular  mus- 
cle layer  by  a  breaking  down  of  the  latter  into  groups  of  dorso- 
veutral  fibres. 

The  inner  circular  muscle  layer  ends  with  its  great  thickening 
just  in  front  of  the  beginning  of  the  middle  intestine,  so  that 
posterior  to  this  region  the  body  musculature  consists  of  the  usual 
three  layers— outer  longitudinal,  circular  and  inner  longitudinal 
(see  figs.  24,  25,  26) — which  are  very  thin  in  the  region  of  the 
gonads. 

Histology  of  Muscular  System.  — Very  little  neeu  be  said  in  regard 
to  the  histology  of  the  muscle.  Each  muscle  fibre,  as  Burger  first 
demonstrated  in  1890,  is  a  single  cell.  The  nuclei  are  long  and 
stain  deeply. 

In  Plate  XL,  fig.  13  is  shown  a  portion  of  the  circular  muscle 
layer  from  the  posterior  end  of  the  body,  drawn  from  a  section 
stained  with  iron-hicraatoxylin.  At  regular  intervals,  dark  area«, 
contr.y  are  seen,  alternating  with  light  areas.  The  dark  portions 
represent  the  most  contracted  part  of  the  layer,  the  light  a  region 
of  le^s  contraction,  or  of  rest.  In  the  middle  of  the  light  areas, 
very  faint  indications  may  be  seen  of  a  smaller  region  of  contrac- 
tion. The  contraction  caused  by  fixation  has  evidently  occurred  in 
waves,  as  the  regular  intervals  show.  These  contracted  areas  were 
first  noticed  in  the  Nemerteans  by  Hubrecht  (1887). 

Wagener  (1863)  describes  **  striated'*  muscle  from  a  Nemer- 
teau,  the  genus  of  which  is  not  mentioned.  He  says  the  striated 
areas  (**  (iuerstreifungen  ")  alternate  with  thinner,  lighter  parts, 
and  that  the  cross-striping  merges  into  a  non-striated  portion. 
A  fibre  separated  from  the  bundle  has  a  series  of  swellings 
(•' Anschwellungen'*)   on  its  surface.     Wagener's  Fig.  1,  Taf. 
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IV,  shows  that  what  he  regards  as  cross  striations  are  evidendy 
merely  swollen,  i,e.,  contracted  areas  of  the  fibres. 

2.  The  Nervous  System. — a.  Anatomy. — Burger  (1896} 
divides  the  nervous  system  of  the  Nemerteans  into  a  central  and  a 
peripheral  system.  The  former  comprises  the  brain  and  lateral 
nerve  chords,  which  have  a  thick  investing  layer  of  ganglion  cells; 
the  latter,  all  other  nerves  and  nerve  layers,  provided  with  a  thick 
ganglion  cell  envelope.  Montgomery  (1897  6),  p.  382,  includes 
in  the  central  nervous  system  all  parts  provided  with  ganglion 
cells,  namely:  ''  (1)  the  dorsal  and  ventral  brain  lobes  and  com- 
missures; (2)  the  lateral  nerve  chords  .  .  .  ;  (3)  the  paired 
oesophageal  nerves;  (4)  the  longitudinal  nerves  of  the  probos- 
cis ...;  (5)  the  dorsal,  unpaired,  larger  median  nerve  of  the 
body  wall;  and  probably  also  (6)  the  lesser,  unpaired  median 
nerve." 

The  anatomy  of  the  brain  of  Zygeupolia  may  be  readily  studied 
in  life  from  a  specimen  compressed  beneath  a  cover  glass,  for  the 
head  is  so  transparent  that  the  parts  are  easily  distinguished  (see 
figs.  1,  16).  The  brain  lies  about  4  mm.  behind  the  tip  of  the 
head,  directly  in  front  of  the  mouth,  encircling  the  rhynchocoel, 
and  consists  of  four  lobes  or  ganglia  of  about  equal  size,  two  dorsal 
and  two  ventral.  Viewed  from  the  dorsal  surface,  the  dorsal 
lobes,  fig.  16,  D,L.,  are  most  prominent,  and  at  their  posterior 
ends  are  situated  the  pear-shaped  cerebral  organs,  COrg.,  which 
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close  proximity  of  the  brain  lobes.  The  dorsal  and  ventral  lobes  of 
each  side  are  connected  anteriorly,  as  may  be  seen  from  sections,  but 
the  connection  ends  just  posterior  to  the  end  of  the  ventral  com- 
missure, and  from  this  point  backward  the  dorsal  and  ventral  lobes 
are  quite  separate.  In  life  the  ganglion  cell  layer  appears  distinct 
from  the  fibrous  core  of  the  brain  and  lateral  chords,  the  former 
as  a  greenish-yellow  investing  layer,  the  latter  as  a  clear  silvery- 
gray  central  mass. 

From  sections  it  may  be  seen  Ihat  both  dorsal  and  ventral  lobes 
are  continued  forward  into  the  tip  of  the  head  as  numerous  slen- 
der nerves,  which  are  approximately  represented  in  Plate  XL,  fig. 
1.  No  especial  nerve  endings  have  been  observed.  The  dorsal 
lobes  terminate  as  such  just  in  front  of  the  cerebral  organs,  and  from 
their  posterior  ends  arise  the  nerves  that  supply  the  cerebral 
organs.  Immediately  in  front  of  the  cerebral  organ,  the  dorsal 
lobe  gives  off  on  its  dorsal  side  a  horn  or  prolongation  of  the 
fibrous  core  surrounded  by  ganglion  cells.  This  horn  ends  shortly 
and  is  replaced  posteriorly  by  the  cerebral  organ,  but  there  is  no 
connection  between  the  two  structures,  for  the  cerebral  organ  derives 
its  nervous  matter  from  the  ventral  part  of  the  dorsal  lobe.  The 
cerebral  organ  nerve  enters  the  cerebral  organ  on  the  ventral  side 
and  afterward  branches  and  ramifies,  so  that  the  nervous  material 
is  well  distributed  throughout  this  sensory  organ. 

Tlie  ventral  lobes  are  continued  backward  throughout  the  body 
and  caudiclo  as  the  lateral  nerve  chords  ('^Seitenstiimme'*),  fig.  1, 
L.N,,  but  do  not  unite  posteriorly  in  an  anal  commissure. 

The  paired  oesophageal  nerve?,  ?ig,  16,  Of.N.,  arise  from  the  ven- 
tral lobes  in  the  same  frontal  plane  as  the  cerebral  organs,  but  con- 
siderably ventral  to  them.  A  slender  commissure,  fig.  16,  Oe.N. 
Comm.,  is  formed  between  them,  .03  ram.  behind  their  origin,  out- 
side the  circular  muscle  layer,  just  anterior  to  the  mouth,  3/. 
Behind  the  commissure  the  nerves  pass  through  the  circular  and 
inner  longitudinal  muscle  into  the  tissue  around  the  mouth,  occa- 
sionally giving  off  branches,  and  continue  backward  into  the 
cesoj)hageal  region.  Here  they  break  up  into  numerous  fine 
branches  which  ramify  in  the  walls  of  the  (esophagus,  not  only  on 
the  ventral  side  but  also  laterally,  and  which  are  very  abundant 
on  the  dorsal  side. 

From  the  dorsal   commissure  arises  the  median  unpaired  upper 
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dorsal  nerve,  first  termed  by  Huhrecht  the  "Russelscheideimerv," 
later  the  **  medullary  nerve;"  by  Burger  denominated  the  *'  oberen 
Riickennerv."      The  dorsal  nerve  extends  throughout  the  body 
and  ends  about  .06  mm.  in  front  of  the  anal  opening.      No  con- 
nection could  be  traced  between  the  end  of  the  dorsal  nerve  and 
the  lateral  nerves,  but  it  is  probable  that  a  delicate  plexus  exists. 
The  position  of  the  dorsal  nerve  is  constant,  just  above  the  circu- 
lar muscle  in  the  median  plane  of    the  body.     A  second  dorsal 
nerve  (**Russelscheidennerv,"  Hubrecht;  **unterer  Riickennerv,*' 
Burger),  separates  off  from  the  first  shortly  after  its  origin,  passes 
inside  the  circular  muscle  of  the  body  wall  and  lies  just  above  the 
proboscis  sheath.     Both  nerves  are  of  fair  size,  about.  01 7    mm. 
in  diameter  in  the  anterior  part  of    the  body,  but  both  become 
much  enlarged  in  the  region  of  the  muscular  crosses  between  the 
greatly  thickened  inner  circular  muscle  and  that  of  the  body  wall, 
Plate  XLI,  fig.  23.     Here  for  a  short  distance  the  diametej*  of  the 
inner  nerve  reaches  a  thickness  of  .03-06  mm.     There  is  consider- 
able variation  in  the  respective  sizes  of  the  two  nerves  in  different 
specimens.      Sometimes  the  upper  nerve  is  the  larger  one,  but  more 
often  the  lower  nerve  attains  the  greater  size.     The  greatest  size 
observed  was  in  a  specimen  whose  lower  dorsal  nerve  measured 
.117  mm.  dorso-ventrally  and  .058  ram.  across;    the  upper  dorsal 
nerve  measuring  .017  mm.  in  both  directions.    This  enlarged  con- 
dition coincided  with  the  thickest  part  of  the  inner  circular  muscle 
layer.    The  same  coincideace  has  been  noted  in  the  Protonemerteans 
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nervous  layer  of  fibrous  substance  (**  plexus  "  of  Hubrecht,  **  Ner- 
venschichf  of  Burger),  situated  outside  the  circular  muscle.  It 
is  especially  strong  in  the  oesophageal  part  of  the  body,  and  in  the 
inner  circular  muscle  region,  fig.  23,  n.p.  Posteriorly  the  layer 
is  very  thin,  or  may  be  entirely  absent^ 

In  one  specimen  a  peculiar  condition  of  the  lateral  chords  was 
observed,  Plate  XLIV,  fig.  62,  L,N,  A  part  of  the  fibrous  sub- 
stance extends  toward  the  centre  of  the  section  in  between  the  fibres 
of  the  circular  muscle,  CM. ;  the  fibres  in  the  same  radial  line  as 
the  nerve  are  bent  out  of  their  course,  and  in  the  space  thus 
formed  is  the  apparent  branch  of  the  nerve,  running  inward.  This 
condition  was  not  confined  to  a  few  sections,  but  extended  over 
several  slides,  a  distance  of  at  least  1.5  mm.  It  at  first  seemed 
as  if  a  series  of  nerves  was  being  given  ofi  from  the  inner  lateral 
face  of  the  nerve  chord,  instead  of  from  the  dorsal  and  ventral 
sides,  the  usual  method  in  Nemerteans  (Burger).  Several  other 
specimens  were  examined,  but  this  peculiarity  was  not  found  in 
them,  and  I  am  unable  to  account  for  it. 

The  proboscis  is  innervated  by  two  slender  branches  that  arise 
from  the  dorsal  surface  of  the  ventral  commissure  and  immedi- 
ately run  dorsally  into  the  proboscis,  which  is  attached  at  this  point 
to  the  body  wall.  The  two  proboscis  nerves,  Plate  XLII,  fig.  35, 
P.iV.,  are  distinct  in  the  anterior  part  of  the  proboscis,  but  in  the 
'*  middle  region,'*  as  will  be  described  in  that  section,  they  become 
a  continuous  nervous  layer,  fig.  40,  ii.p.,  separating  again  near 
the  end  of  the  proboscis  into  two  distinct  nerves,  fig.  41,  P,N. 

b.  Histology  of  Nervous  System, — The  brain  lobes,  as  described  by 
Biirger  (1895)  and  Montgomery  (1897  6),  consist  of  (1)  the 
fibrous  core,  (2)  the  inner  neurilemma,  (3)  the  ganglion  cell  layer, 
and  (4)  the  outer  neurilemma. 

There  is  little  to  be  said  in  regard  to  (1)  and  (2),  as  these 
structures  in  Zygeupolia  conform  to  the  usual  Nemertean  type. 

In  the  ganglion  cell  layer  of  the  brain  occur  the  three  types  of 
nerve  cells,  the  small,  the  medium-sized  and  the  large,  described 
by  Biirger  and  Montgomery  and  denoted  as  I,  II  and  III.  Mont- 
gomery describes  the  cells  of  the  first  type,  p.  385,  as  **  densely 
massed  together  and  of  a  shortened  pyriform  shape.  The  nucleus 
is  very  large  in  proportion  to  the  cell  body,  in  fact,  nearly  filling 
it  .    .  .   ."     This  docription  may  also  be  applied  to  the  cells  of 
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the  first  type  in  Zygeupolia,  figs.  20,  9,  6.  Ci,  which  are  found 
abundantly  on  the  dorsal  and  outer  lateral  sides  of  the  dorsal 
lobes,  and  on  the  outer  lateral  sides  of  the  ventral  lobes.  They 
are  very  numerous  around  and  in  the  cerebral  organs. 

The  cells  of  the  second  type,  figs.  20,  10,  (?.  Cn,  are  elongated 
and  pear-shaped.  The  cytoplasm  is  more  abundant  than  in  I, 
the  nucleus  is  oval  and  centrally  placed,  containing  relatively  lens 
chromatin  than  that  of  I.  These  cells  are  arranged  usually  in 
radiate  clusters,  and  their  distribution  in  Zygeupolia  agrees  with 
that  described  for  other  Nemerteans  by  Burger  and  Montgomery, 
namely,  on  the  ventral  lobes  and  along  the  lateral  chords,  never 
in  the  dorsal  lobes. 

The  cells  of  the  third  type,  figs.  20,  8,  O.  Cm,  are  much  larger 
than  either  I  or  II,  but  vary  considerably  in  size.  They  are 
long,  pear-shaped  cells,  with  the  greatest  diameter  proximally. 
The  nucleus  is  large,  round,  and  centrally  placed,  with  a  large 
nucleolus,  and  the  chromatin  distributed  throughout  the  nucleus. 
Montgomery  states  that  **  while  the  cell  bodies  vary  considerably 
in  size,  their  nuclei  remain  of  nearly  uniform  dimensions.*' 
These  cells  are  found  in  both  dorsal  and  ventral  lobes  and  along 
the  lateral  chords. 

A  fourth  type  of  cell  has  been  discovered  and  named  by  Burger 
(1894),  namely,  the  colossal  neurochord  cells.  Burger  (1899), 
p.  105,  states:  **  Neurochordzellen  fand  ich  bei  alien  von  mir  unter- 
suchten  Cerebratulen,   ferner   bei    Langia  formosa.     Das   Gehim 
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of  the  ventral  brain  lobes,  about  .06  mm.  behind  the  ventral  com- 
missure. Both  cells  lie  in  the  same  transverse  plane.  In  one 
very  favorable  specimen  the  nerve  tubule  of  one  cell  could  be 
traced  into  the  fibrous  core  of  the  ventral  lobe.  These  cells  are 
elongated,  with  the  greatest  diameter  at  the  rounded  proximal 
end,  and  surrounded  by  a  sheath  of  connective  tissue  fibres, 
Plate  XL,  fig.  3,  Cn,T.S.  The  length  of  the  cell  body  is  about 
.058  ram.,  the  greatest  width  about  .029  mm.,  the  diameter  of  the 
nucleus  .012  mm.  The  cytoplasm  stains  a  pale  violet,  hsematoxy- 
lin  and  eosin  stain,  and  has  a  slightly  granular  appearance.  The 
somewhat  oval  nucleus  is  proximally  placed,  the  chromatin  is  dis- 
tributed around  the  periphery,  and  one  large  nucleolus  is  present. 

From  the  position,  size  and  structure  of  these  cells  it  seems  not 
unfitting  to  term  them  neurochord  cells. 

Burger  has  observed  that  neurochord  cells  occur  in  those  forms 
that  swim  freely,  and  he  thinks  there  may  be  some  correlation 
between  the  occurrence  of  neurochords  and  the  swimming  habit.* 
While  it  would  be  hasty  to  say  that  Zygeupolia  has  not  the  power 
of  free  swimming,  it  has  not  been  observed  swimming,  either  in 
nature  or  in  captivity.  In  its  native  habitat  it  is  always  found 
below  the  surface  of  the  sand,  and  while  in  an  aquarium  it  never 
rises  to  the  surface,  but  remains  on  the  bottom,  burrowing  in  the 
sand,  if  there  is  any  present,  and  surrounds  itself  as  soon  as  possi- 
ble with  a  slime  sheath  to  which  particles  of  sand  adhere.  When 
placed  in  a  shallow  dish  of  water  the  head  is  usually  kept  erect 
and  continually  swaying  about,  but  there  is  little  or  no  movement 
of  the  body  as  a  whole. 

It  should  be  mentioned  here  that  one  pair  of  large  ganglion 
cells,  from  their  structure  and  position  evidently  neurochord  cells, 
has  lately  been  observed  by  the  writer  in  Micnira  cceca.  It  is  not 
improbable  that  the  occurrence  of  these  cells  among  the  Neraer- 
teans  is  more  common  than  is  generally  supposed. 

The  outer  neurilemma  is  but  slightly  developed  in  Zj/geupolia . 
It  is  found  around  the  ventral  lobes,  but  does  not  occur  to  any 
extent  around  the  dorsal  lobes  or  along  the  lateral  chords. 

3.  Sknsk  OuciANS. — a.  The  Cerebral  Organs. — The  cerebral 
orgiiiLs  appear  in  life,  Plate  XL,  figs.  1,  16,  (\  Org.^  as  rather  pear- 
shaped  bodies  situated  at  the  posterior  ends  of  the  dorsal  brain  lobes, 
above  the  ventral  lobes.     They  are  silvery  gray,  except  the  poste- 
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rior  ends,  which  are  dark  greenish  and  contain  large  globules  that 
have  an  oily  appearance,  the  secretion  from  the  posterior  gland 
cells.  The  large  blood  vessels,  in  which  the  posterior  ends  of  the 
cerebral  organs  lie,  are  very  noticeable  in  life,  fig.  16,  C.  Org.  V. 
They  are  usually  expanded,  and  the  floating  blood  corpuscles  may 
be  seen  even  with  a  low  power. 

Each  cerebral  organ  consists  of  the  following  parts:  (1)  the 
ciliated  pit,  opening  directly  to  the  exterior;  (2)  the  ciliated  canal, 
leading  from  the  pit  to  the  anterior  end  of  (3)  the  cerebral  organ 
proper. 

The  ciliated  pit  is  the  most  anterior  part  of  the  cerebral  organ. 
It  is  a  flask-shaped  cavity,  lined  with  a  ciliated  epithelium  that  is 
difierentiated  histologically  into  several  regions  which  will  be  de- 
scribed below.  The  pit  opens  directly  on  the  surface  of  the  head, 
there  being  no  lateral  slits,  and  in  life  is  usually  widely  expanded, 
the  long  cilia  beating  vigorously.  In  fixed  preparations  the  pit 
Jias  a  small  external  aperture,  a  narrow  neck  and  the  inner  flask- 
shaped  portion,  Plate  XLI,  fig.  21,  CUP. 

The  ciliated  canal,  CiLC,  is  a  narrow  duct,  a  continuation  of 
the  inner  end  of  the  ciliated  pit.  It  extends  in  the  transverse 
plane  of  the  body  from  the  ciliated  pit  to  the  anterior  end  of  the 
cerebral  organ  proper,  then,  making  a  sharp  turn  at  right  angles  to 
itself,  it  enters  the  cerebral  organ  and  continues  backward  to  the 
posterior  end,  where  it  terminates  blindly. 

The  cerebral  organ  proper  is  a  pear-shaped  structure,  wide  at 
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The  change  in  the  relative  position  of  the  circular  muscle  in 
respect  to  the  dorsal  brain  lobes  and  the  cerebral  organs  has 
already  been  described,  the  circular  muscle  lying  on  the  inner  side 
of  the  dorsal  lobe,  but,  with  the  beginning  of  the  cerebral  organs, 
bending  out  s*)  as  to  adjoin  their  outer  surfaces  (cf.  figs.  19  and 
21). 

From  fig.  16  it  may  be  seen  that  the  cerebral  organ  vessels, 
C.org,  F.,  lateral  branches  from  the  median  vessel,  M,  F.,  run  for- 
ward, partly  encircling  the  cerebral  organs  and  ending  blindly  near 
their  anterior  ends.  The  anterior  part  of  the  cerebral  organ  (see 
fig.  21,  right  side)  is  but  partly  surrounded  by  the  blood  vessel, 
while  the  posterior  end,*  fig.  21,  left  side,  lies  nearly  free  in  the 
blood  vessel,  being  attached  at  the  extreme  tip  to  the  body  wall.  A 
noticeable  thinning  of  the  connective  tissue  envelope  accompanies 
the  increase  of  the  surface  in  contact  with  the  blood  vessel,  and  at 
its  posterior  end  the  cerebral  organ  is  covered  only  by  a  low 
epithelium  of  square  flattened  cells,  except  at  the  point  of  attach- 
ment to  the  muscular  wall,  where  a  small  portion  of  the  connective 
tissue  sheath  persists,  fig.  21,  left  side. 

Histology, — The  epithelium  of  the  ciliated  pit  consists  of  three 
sharply  differentiated  regions:  (1)  the  epithelium  of  the  outer 
part,  or  the  neck  of  the  pit;  (2)  the  epithelium  lining  the  median 
part  of  the  pit;  (3)  the  innermost  epithelium, 'adjoining  that  of 
the  ciliated  canal.  These  three  regions  may  be  seen  in  fig.  21, 
CiLP.  The  epithelial  cells  have  the  same  general  structure  in  all 
three  regions,  except  that  the  cilia  of  the  cells  in  the  median  part 

(2)  are  much  longer.  A  cell  from  the  median  part  (2)  is  shown 
in  fig.  7.  It  is  a  slender  cell,  with  an  expanded  distal  end  on 
which  the  long  cilia,  Ci7.,  are  borne,  and  tapering  into  a  fine  stalk 
at  the  proximal  basal  end;  the  small  nucleus,  -AT.,  lies  just  above 
the  stalk.  Each  cilium  consists  of  a  basal  knob,  an  upper  knob 
and  a  ciliary  thread. 

Between  the  ciliated  supporting  cells  of  the  outer  (1)  and  inner 

(3)  regions,  numerous  large  interstitial  connective  tissue  cells  are 
present,  and  their  nuclei,  fig.  21,  Cn.T.K,  are  very  noticeable  in 
sections.     The  median   (2)   region  is  characterized  by  its  longer 

*  The  section  drawn  in  fig.  21  is  rather  obliquely  out,  so  that  on  the 
right  the  plane  of  the  section  passes  throagh  the  ciliated  pit  and  the  begin- 
ning of  the  cerebral  organ,  while  on  the  left  only  the  pDeterior  part  of  the 
cerebral  organ  is  seen. 
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fSHtL  MoA  die  eompklt  wb&eace  of  the  intendtud  eoanectiTc 
eM§.  lo  a  borixoota]  feetioo  of  the  ciliated  pit  tbe  cant 
betveco  tbe  three  rtpaom  m  rerj  mmrked.  In  a  pfeynifioM 
i^immA  with  kenuitoxjlineodii,  the  outer  and  inner  regioiii  mie 
atndded  with  the  deep-bfaie  noclei  of  the  ooonecdre  tianie  cells. 
while  the  median  region  appean  pink,  from  the  cjtoplaam  ai  the 
Mipporting  cells,  their  mall  nodei  being  rerj  inooD^coons. 

The  epitheliom  of  the  ciliated  canal  is  a  one-edled  layer.  The 
eelb  are  moeh  lower  and  wider  than  tboee  of  the  pit  and  bemr 
thorter  cilia. 

The  anterior  part  of  the  cerebral  organ  prc^^er,  fig.  21,  right 
«de,  i«  richlj  provided  with  gland  cells,  GLi.  Theee  are  btrge 
pear-fhaped  bodies  with  long  slender  dacts  that  open  into  the 
ciliated  canal.  The  c3rtopla8m  is  abundant,  espedallj  at  the  base 
of  tbe  cell  where  tbe  large  spherical  nacleos  is  situated.  Tlie 
secretion  is  homogeneous  and  stains  red,  haematoxjlin-eoein  stain. 

The  posterior  part  of  the  cerebral  organ,  fig.  21,  left  side,  ccm- 
tains  other  gland  cells  of  a  different  character,  G/.f  The  cyto- 
plasm is  inconspicuous,  tbe  nucleus  is  small,  and  tbe  secretion  has 
the  form  of  large  globules  that  stain  a  faint  bluisb-gray.  These 
cells  are  prominent  in  life,  evidently  containing  oily  globules. 

The  cerebral  organs  are  well  supplied  with  nervous  substance. 
Ganglion  cells  of  the  first  type,  fig.  21,  O,  Ci,  are  very  numerous. 

6.  The  IxUeral  Orooves, — The  lateral  grooves  are  two  shallow 
elongated  pits  extending  horizontally,   one   on  each  side  of  the 
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The  lateral  areas  of  sections  of  the  entire  body  have  been  care- 
fully examined,  but  no  indication  of  any  constantly  recurring  de- 
pressions could  be  found  in  any  other  region  of  the  body,  either 
anteriorly  or  posteriorly.  Here  and  there,  of  course,  as  in  most 
Nemerteans,  are  small  depressions  of  the  surface  due  to  contrac- 
tion and  shrinkage,  but  their  extent  is  very  limited,  and  they  may 
occur  in  any  position,  dorsal,  ventral  or  lateral. 

Fig.  62  is  a  cross  section  of  a  portion  of  the  body  wall  through 
one  of  the  lateral  grooves.  It  shows  that  the  lateral  groove, 
L.G.,  is  a  depression  both  of  the  body  epithelium,  £p.,  and  of 
the  outer  longitudinal  muscle  layer,  o,L,M.  The  epithelial  cells 
in  the  groove  are  rather  closely  crowded  together,  and  the  indi- 
vidual cells  are  oot  distinguishable  with  the  magnification  used. 
With  a  higher  magnification,  it  may  be  seen  that  the  epithelium  is 
composed  of  supporting  cells,  gland  cells  and  interstitial  connec- 
tive tissue  cells,  just  like  the  rest  of  the  body  epitnelium.  There 
is  no  differentiation  of  the  epithelial  cells  in  the  groove.  Cutis 
gland  cells  of  the  blue-staining  type,,  Ou.  G/.,,  are  present  in  the 
outer  longitudinal  muscle  layer  around  the  lateral  nerve  chord 
below  the  groove,  and  their  ducts  open  between  the  epithelial 
cells  of  the  groove. 

The  peculiar  appearance  of  the  lateral  nerve,  as  shown  in  fig. 
02,  has  already  been  discussed. 

The  question  now  to  be  considered  is,  What  are  the  lateral 
grooves  ?  Are  they  the  result  of  contraction — i.e.,  artifacts — or 
are  they  organs  of  the  body  ? 

The  question  whether  the  lateral  grooves  are  merely  contractions 
seems  to  me  to  be  disposed  of  by  the  facts  of  their  constant  posi- 
tion, extent  and  regular  occurrence  in  several  individuals.  The 
alternative,  then,  is  that  they  are  paired  organs  of  the  body  ;  but 
with  what  function  ? 

When  these  grooves  were  first  observed,  I  believed  that  they 
were  sense  pits,  comparable  to  the  lateral  sense  organs  (**Seiten- 
orgaue")  of  the  Protonemerteans,  and  I  ho})ed  that  further  study, 
both  upon  living  worms  and  sections,  would  demonstrate  the  pres- 
ence of  sensory  cells  and  possibly  of  nerves. 

The  careful  study  of  sections  has  not  revealed  any  differentia- 
tions of  the  epithelial  cells  of  the  lateral  groove,  although  no 
espeeirti    nerve  technique,   such    as  the  Golgi  or  methylen  blue 
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methods,  has  been  employed.     The  possibility  remains  that  under 
such  treatment  nerves  and  sensory  cells  may  yet  be  demonstrated. 

The  strongest  evidence  in  favor  of  considering  the  lateral  grooves 
as  sense  organs  is  the  fact  that  dermal  sense  organs — aside  from 
the  well-known  lateral  sense  organs  ("Seitenorgane")  of  the  Pro- 
tonemerteans,  and  the  frontal  organs  of  other  forms — have  lately 
been  discovered  in  certain  Neraerteans. 

In  the  anterior  part  of  the  body  of  Parapolia  aurantiaea  Goe^ 
there  occur  paired  structures,  resenibling  the  lateral  grooves  of 
Zygeupolia,  and  in  the  same  relative  position — that  is,  in  the  sides 
of  the  body  posterior  to  the  nephridia  and  anterior  to  the  middle 
intestine.  Plate  XLIV,  fig.  68,  represents  a  transverse  section  of 
a  part  of  the  body  wall  of  Parapolia  through  one  of  the  lateral 
grooves.  From  this  it  may  be  seen  that  the  outer  longitudinal 
muscle,  just  outside  the  lateral  nerve  chord,  contains  an  abundance 
of  large  swollen  cutis  gland  cells,  Cu,  OL^.  These  cells  stain  blue 
with  hsematoxylin  and  are  present  only  in  the  vicinity  of  the  lat- 
eral nerves,  being  absent  from  the  rest  of  the  cutis.  The  section 
figured  shows  that  the  'lateral  groove"  is  elevated  above  the 
general  surface  level,  but  in  other  sections  it  is  depressed  into  a 
groove. 

This  elevation  and  depression  of  the  ' '  groove  * '  is  interesting 
when  one  recalls  that,  according  to  Burger  (1895),  the  Protone- 
mertean  lateral  sense  organs  and  the  Metanemertean  frontal  organs 
may  be  both  invaginated   and  everted.     No  differentiated  sense 
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served  animal  it  is  conspicuous  as  a  small  longitudinal  slit  (fig.  5) 
about  .75  mm.  long  on  either  side.  It  is  lined  with  characteristic 
glandular  epithelium,  resembling  that  found  in  the  head  slits 
(fig.  6)." 

These  facts  suggest  the  possibility  that  the  lateral  grooves  of 
Zygeupolia  may  be  sense  organs  that  are  either  in  process  of  forma- 
tion, or  that  have  degenerated  and  lost  their  sensory  character. 

There  remains  one  other  interpretation  of  the  lateral  grooves, 
which  has  been  suggested  by  the  presence  of  the  great  glandular 
zone  in  front  of  the  grooves  and  the  situation  of  the  gonads  poste- 
rior to  them.  The  glandular  zone  may  have  a  function  like  the 
clitellum  of  the  Annelids,  and  the  lateral  grooves  may  be  like  the 
grooves  found  along  the  sides  of  the  body  of  an  earthworm,  and 
serve  to  conduct  the  mucous  secretion  to  the  egg  cells.  This  last 
hypothesis  could  be  substantiated  only  by  a  careful  study  of  the 
habits  of  Zygeupolia, 

4.  The  RHYNcnoDiEUM. — Immediately  behind  the  tip  of  the 
head  on  the  ventral  surface  may  be  found  a  very  small  opening, 
the  proboscis  pore  (**  Riisseloffnung ''),  which  is  the  external  open- 
ing of  the  rhynchodieum. 

The  rhynchodsBum  is  the  rather  cylindrical  cavity  that  extends 
through  the  head  from  the  point  of  attachment  of  the  proboscis 
with  the  body  wall,  Plate  XL,  fig.  1,  y,  forward  to  the  proboscis 
pore,  P.p.  J  at  the  tip  of  the  head.  It  is  the  path  of  exit  for  the 
cvaginated  proboscis. 

A  transverse  section  through  the  rhyuchodaium  shows  that  its 
•walls  are  provided  with  four  strong  bundles  of  longitudinal  muscle, 
seen  in  Plate  XLI,  fig.  18,  Rd.M.y  and  that  it  is  lined  with  a  cili- 
ated epithelium.  This  lining  is  very  delicate  and  liable  to  be  torn 
away,  and  usually  can  be  seen  only  at  the  most  anterior  part  of  the 
rhynchodieum.  It  may  persist  farther  back,  but  the  cilia  are 
mostly  broken  off  in  the  preparations  that  have  been  sectioned. 
The  cilia  of  this  epithelial  lining  are  considerably  longer  than  those 
of  the  body  epithelium. 

").  KiiYxcHoca':L  and  Proboscis  Siieatii. — The  proboscis,  fig. 

1,  P.,  lies  in  a  spacious  cavity,  the  rhynchocoel,  /?c.,  the  muscular 

walls  of  which  form  the  so-called  **  proboscis  sheath."     The  rhyn- 

choc^rl  is  closed  anteriorly  by  the  attachment  of  the  proboscis  to 

11 
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the  body  wall,  figs.  1,  16,  y,  and  posteriorly  ends  blindlj  aboat 
.8  mm.  in  front  of  the  anus,  fig.  17,  Re. 

In  the  brain  region  the  rhynchocoel  is  very  narrow,  pasnng 
between  the  dorsal  and  ventral  commissures,  fig.  20,  Re.  A  con- 
stant widening  of  the  rhynchoccel  takes  place  in  the  oesophageal 
region,  fig.  22,  and  the  widest,  most  expanded  part  usually  lies  above 
that  portion  of  the  body  extending  from  the  nephridia  to  the 
beginning  of  the  middle  intestine  (see  fig.  1).  At  the  latter 
point  the  great  increase  of  the  circular  muscle  layer  of  the  probos- 
cis sheath  and  of  the  inner  circular  layer  causes  a  sudden  con- 
striction of  the  rhynchocoel,  fig.  23.  Posterior  to  this  narrowed 
region,  which  is  quite  short,  the  rhynchocoel  again  widens,  then 
gradually  narrows  more  and  more  until  near  the  end  of  the  body 
the  cavity  is  scarcely  demonstrable. 

The  rhynchocoel  is  filled  with  a  fluid  in  which  float  namerous 
long  narrow  cells,  fig.  43,  the  '  *  rhynchocoel  corpuscles '  *  of  Bur- 
ger, **  Navicula*'  of  Quatrefages  (1846)  and  Keferstein  (1862). 
These  cells  are  long  and  spindle-shaped,  larger  in  the  middle 
where  the  nucleus  lies,  and  tapering  to  a  fine  point  at  each  end. 
They  are  flattened  and  ribbonlike,  as  may  be  seen  when  the  cell  is 
twisted.  Burger  (1892)  has  described  an  **  attraction  sphere  " 
in  the  cytoplasm  by  the  side  of  the  nucleus.  These  do  not  appear 
in  my  preparations  and,  unfortunately,  the  rhynchoccel  corpuscles 
were  not  studied  in  life.  In  one  cell,  however,  the  nuclear  mem- 
brane curves  in  on  one  side,  and  a  lighter  zone  in  the  adjoining 
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when  especially  contracted.  The  basement  layer  is  a  homoge- 
neous, gelatinous-looking,  fibrous  connective  tissue  layer,  resem- 
bling that  of  the  proboscis  and  body  epithelia.  The  epithelial  cells 
in  the  anterior  part  of  the  rhynchocoel,  Plate  XLIII,  fig.  50,  are 
not  in  close  contact  with  each  other  and  do  not  form  a  flattened 
endothelium.  They  are  small,  slender,  pear-shaped  cells,  attached 
by  their  proximal  ends  to  the  basement  membrane,  with  the  nuclei 
at  their  distal  ends,  which  project  freely  into  the  rhynchocd^l. 
Farther  back  these  cells  become  a  flattened  endothelium. 

The  dorsal  blood  vessel  in  this  region  is  bordered  on  its  ventral 
surface  by  numerous  bundles  of  longitudinal  muscle,  evidently 
derived  from  the  longitudinal  muscle  of  the  proboscis  sheath. 

From  the  end  of  the  (esophageal  region  to  the  beginning  of  the 
middle  intestine  the  rhynchoccvl  is  usually  greatly  dilated,  the  pro 
boscis  is  intricately  coiled  and  much  of  the  rhynchocoelomic  fluid  is 
centred  here.  Frequently  the  entire  proboscis  is  drawn  forward 
into  this  region,  leaving  the  posterior  part  of  the  rhynchocad  (^uitc 
empty. 

The  proboscis  sheath  in  the  expanded  region  is  stretched  to  its 
greatest  extent,  so  that  it  appears  in  cross  section  as  an  extremely 
thin  sheet  of  tissue,  and  its  component  layers  are  scarcely  distin- 
guishable. 

In  the  posterior  part  of  the  rhynchocd'l — i.e.,  in  the  part  lying 
above  the  middle  intestine — the  circular  muscle  is  the  predominating 
layer  in  the  proboscis  sheath,  the  longitudinal  muscle  being  repre- 
sented by  a  very  small  number  of  fibres. 

A  word  may  be  said  here  in  regard  to  the  comparative  extent 
and  character  of  the  rhynchoc<el  and  proboscis  sheath  in  the  differ- 
ent groups  of  Xcmerteans,  and  of  its  position  in  respect  to  other 
organs. 

In  the  Protonemerteans  the  rhynchocd'l  is  short,  its  extent  being 
only  :il)()ut  one-third  that  of  the  body.  It  is  widest  in  the  ne 
phridial  region,  then  becomes  constricted,  owing  to  the  thickening 
of  the  inner  circular  nuiscle,  but  again  widens  somewhat  before  its 
termination,  just  in  front  of  the  beginning  of  the  middle  intestine. 
In  the  words  of  Burger  (1895),  p.  95  :  **  Das  Rhynchocolnm 
ist  vor  tier  Neph rid ial region  am  gerauniigsten.  in  derselben  wird 
OS  durch  die  miichtig  angeschwollene  innere  Ringrauskelschicht 
sehr  bctrjichtlich  eingeengt  und  erweitert  sich  wieder  etwas,  noch- 
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dem  jene  abgenommen  hat,  hiuter  den  Nepbridien."  In  Hu- 
brechiia  the  rhynchocoel  is  short,  ending  just  in  front  of  the  begin- 
ning of  the  middle  intestine.  To  quote  Burger  again,  p.  106: 
^'  Der  Mitteldarm  von  H,  beginnt  in  der  hinteren  Region  des 
Rhyncbocoloms.  In  diesem  vordersten  Abschnitt  des  Mitteldarms 
erscheinen  die  Taschen  nur  als  flache  seitliche  Aushuchtungen  des 
sehr  geraumigen  centralen  Darmrohres.  Sobald  das  Rhyn- 
chocolom  aufhort,  verengt  sich  aber  das  centrale  Rohr,  uud  nun- 
mehr  werden  die  Taschen  sehr  umfangreich,  sie  erfiillen  die  Korper 
fast  vollig.*' 

Carinoma  has  the  rhynchocoel  extending  throughout  the  body, 
but  the  character  of  the  proboscis  sheath  is  very  diverse.  In  no 
other  Nemertean  is  the  inner  circular  muscle  so  highly  developed, 
and  as  this  muscle  layer  increases  in  thickness,  the  muscle  of  the 
proboscis  sheath  becomes  thinner  and  finally  disappears  altogether. 
But  with  the  ending  of  the  inner  circular  muscle  in  the 
nephridial  region,  the  proboscis  sheath  again  acquires  a  muscula- 
ture of  its  own.  This  region  is  also  the  beginning  of  the  middle 
intestine — "  Sowie  der  Vorderdarm  aus  dem  inneren  Ringmuskel- 
schlauch  herausgetreten  ist,  beginnt  der  Mitteldarm,"  Burger 
(1895),  p.  113.  In  Callinera  hurgeri,  Bergendal  (1900  a),  the 
rhynchocoel  ends  in  the  anterior  part  of  the  middle  intestinal  region 
by  a  great  muscular  swelling  of  its  lateral  and  ventral  walls. 
Bergendal,  p.  314,  describes  this  as  follows:  **  Das  Rhyncho- 
coelom   besitzt  schwache  Wande,  bis  dasselbe  sich   dem  zweiten 
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behind  the  usual  point  of  termination.  The  same  may  be  said  of 
Zygeupolia.  The  expanded  rhynchocoel  is  constricted  in  the  region 
of  the  inner  circular  muscle  at  the  beginning  of  the  middle  intes- 
tine, and  instead  of  ending  here,  as  may  have  been  the  case  primi- 
tively, has  secondarily  developed  backward  through  the  whole 
length  of  the  body. 

6.  The  Proboscis.  — The  proboscis,  Plate  XL,  figs.  1,  16,  P., 
is  attached  to  the  body  v;all  in  the  brain  region,  just  anterior  to 
the  dorsal  commissure.  It  lies  in  the  rhynchoccel,  Re,  bathed  by 
the  rhynchococlomic  fluid.  The  posterior  end  is  not  attached  to  the 
wall  of  the  rhynchoccel  but  is  entirely  free,  there  being  no  retractor 
muscle. 

In  regard  to  its  liistology  the  proboscis  may  be  divided  into 
three  regions,  which,  however,  pass  very  gradually  into  one  an- 
other. These  parts  are  (1 )  the  anterior  region,  which  is  compara- 
tively short,  being  of  about  the  same  length  as  the  oesophagus, 
above  which  it  lies;  (2)  the  middle  region,  comprising  the  greater 
part  of  the  proboscis;  and  (3)  the  extreme  posterior  region,  only 
a  few  millimeters  in  length. 

In  the  following  description  the  nomenclature  of  Biirgor  (1895) 
will  be  followed,  by  which  in  the  unevaginated  proboscis  the  layers 
Clearest  the  central  cavity  are  termed  the  inner  layers,  those  toward 
the  peripiiery  the  outer. 

The  Anterior  Ixegion. — This  part  of  the  proboscis  is  usually 
straight  and  the  average  diameter  is  0.1 16  mm.  A  cross  section, 
Plate  XLII,  fig.  35,  has  the  following  layers: 

1.  The  outer  epithelium,  o.Ep. 

2.  The  subepithelial  layer  of  circular  muscle  fibrils,  Ep,M.f. 
.').   The  outer  basement  layer,  0. 7:^. 7y. 

4.  The  longitudinal  muscle  layer,  L.M. 

5.  The  lateral  nerves,  l\N, 

(>.   The  inner  basement  layer,  LB.L. 

7.  The  inner  epithelium,  t.A/>. 

The  outer  opitheliuin,  fig.  44,  o.Kp.y  in  the  most  anterior  part 
of  the  interior  re^^ion,  consists  of  low,  rather  brick-shaped  cells, 
in  whicli  the  cytophuJin  is  (juite  abundant,  and  who^  nuclei  are 
large  and  prominent.  Farther  back  the  cells  are  lower  and 
finally  form  a  flattened  endothelium,  that  is  frequently  torn  away 
in  my  preparations. 
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•  Just  beneath  the  outer  epithelium  is  a  layer  of  very  fine  muscle 
fibres,  Ep,m,f.,  running  circularly  around  the  proboscis.  These 
may  be  termed  the  subepithelial  circular  muscle  layer*  of  the  pro- 
boscis. In  a  cross  section  of  the  proboscis,  fig.  35,  these  fibrils 
are  in  longitudinal  section,  but  in  a  longitudinal  section  of  the 
proboscis,  fig.  38,  they  are  cut  transversely,  and  it  may  be  seen 
that  the  layer  is  only  one  fibril  thick. 

The  basement  layer,  or  ground  substance,  is  a  homogeneous, 
gelatinous-looking  structure  of  considerable  thickness.  It  is  a  pro- 
duct of  the  fibres  of  connective  tissue  cells,  and  their  nuclei  may 
be  found  scattered  here  and  there  among  the  fibres.  The  thick- 
ness varies  considerably  in  different  specimens.  It  may  be  most 
favorably  studied  in  a  specimen  fixed  with  Gilson's  fiuid,  one  of 
the  best  fixatives  for  connective  tissue.  The  region  of  the  greatest 
thickness  is  always  in  the  anterior  part  of  the  proboscis  and  rapidly 
diminishes  toward  the  middle  region. 

The  longitudinal  muscle  layer,  L,M.,  consists  of  bundles  of  fibres, 
about  eight  to  ten  fibres  in  each. 

The  two  proboscis  nerves,  F.N,,  are  distinct  from  one  another, 
each  surrounded  by  a  sheath  of  connective  tissue. 

The  structure  of  the  inner  basement  layer,  i.B.L,,  is  similar  to 
that  of  the  outer  layer  but  is  only  about  one-third  as  thick.  The 
inner  epithelium,  i.Ep.,  is  a  one-celled  layer.  The  cells  are  square 
in  cross  section,  the  cell-membranes  distinct  and  the  nuclei  large 
and  rounded.     Between  the  epithelial  cells  are   numerous  gland 
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height  of  the  inner  epithelial  cells  may  be  noticed,  and  gland  cells 
are  becoming  more  numerous. 

The  Middle  Region, — The  proboscis  is  usually*greatly  twisted 
and  coiled,  and  the  maximum  diameter  is  found  here,  about 
0.4  ram.     The  layers  are  as  follows  (see  figs.  38,  40)  : 

1 .  The  outer  epithelium,  o.  Ep, 

2.  The  subepithelial  layer  of  circular  muscle  fibrils,  Ei).in,f. 

3.  The  outer  basement  layer,  o.B,L, 

4.  The  longitudinal  muscle  layer,  L.M. 

5.  The  circular  muscle  layer,  CM, 

6.  The  nervous  plexus,  n.p. 

7.  The  connective  tissue  of  the  papillie,  Cn,  T, 

8.  The  inner  epithelium,  LEp, 

1,  2,  3,  4  and  7  have  essentially  the  same  structure  as  in  the 
transition  stages.  The  notable  features  of  this  region  are  found  in 
the  circular  muscle  and  the  inner  epithelium.  Shortly  after  the 
appearance  of  the  circular  muscle  layer,  there  is  a  crossing  of  the 
circular  [fibres  at  one  point  out  through  the  longitudinal  layer. 
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Diftgrain  0.  —  Zyg€u}toUn^  cross 
section  of  "middle  region"  of  pro- 
boscis, with  one  muscular  cnifls — 
I)  A'.,  dorsal  muscular  cross  ;  /.  A;)., 
inner  epithelium. 


Diagram  7. — ZygeupoUn^  cross 
section  of  "middle  region"  of  pro- 
boscU.  with  strong  dorsal  and  faint 
ventral  muscular  cross— A  A'.,  dor- 
sal mu*jcular  cross;  T'A'.,  arm  of 
ventral  cross  ;  i.Ep.,  inner  epithe- 
lium ;  A'.,  abnormal,  enlarged  region 
of  longitudinal  muscle. 

The  fibres  of  the  cross  are  very  thin,  and  after  crossing  are  appar- 
ently continued  as  the  subepithelial  circular  layer  of  fibrils  before 
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described.  It  is  a  fact  worthy  of  note  that  although  the  crossiBg 
of  the  circular  fibres  takes  place  first  in  the  middle  region,  the 
subepithelial  layer  of  circular  fibrils  extends  almost  to  the  anterior 
end  of  the  proboscis. 

In  some  specimens  the  muscular  cross  is  present  on  the  dorsal 
surface  only  (see  Diagram  6,  D.X),  in  others  there  is  a  weaker 
cross  on  the  ventral  side,  fig.  40,  and  in  still  other  specimens  the 
two  arms  of  the  ventral  cross  are  very  faint,  and  lie  about  120*^ 
apart  (see  Diagram  7,  F.X).  In  this  latter  case  there  is  a£i 
exceptional  arrangement  of  the  longitudinal  muscle  fibres  of  the 
proboscis.  The  dorso-ventral  diameter  is  about  .145  mm.,  and 
almost  one-half  of  the  area  of  the  proboscis  is  occupied  by  the 
circular  muscle  of  the  ventral  side.  Diagram  7,  K.  The  muscle 
fibres  have^  increased  enormously  on  this  side,  and  spaces  filled 
with  a  connective  tissue  reticulum  separate  the  wide  part  of  the 
layer  from  the  narrower,  normal  part.  Through  these  connective 
tissue  areas  run  the  fibres  of  the  ventral  cross. 

The  lateral  nerves  are  separate  at  the  beginning  of  the  middle 
region,  but  farther  back  they  spread  out  into  a  thin  nervous  layer, 
fig.  40,  n.p,,  which  forms  a  continuous  ring  around  the  proboscis, 
along  the  inner  surface  of  the  circular  muscle. 

The  glandular  inner  epithelium  of  the  middle  region  is  charac- 
terized by  a  structure  that  will  be  termed  the  glandular  ridge, 
Plate  XLII,  fig.  40,  GLB.  The  dorsal  surface  bears  an  eleva- 
tfon  consisting  of  a  core  of  connective  tissue.  On,  T,,  which  is  con- 
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Fig.  36  shows  a  small  branch  of  the  glandular  ridge,  on  the  sur- 
face of  which  are  several  clusters  of  rhabdites.  The  section  has 
passed  through  the  centre  of  the  branch,  exposing  the  centra) 
connective  tissue  core,  the  lightly  shaded  area,  Cm.  T.  No  nuclei 
have  been  seen  in  the  rhabdite  cells,  probably  owing  to  the  great 
number  and  the  close  proximity  of  the  glandular  secretions. 

The  inner  epithelium  of  the  ventral  surface  is  of  quite  a  different 
character.  A  certain  amount  of  interstitial  connective  tissue  is 
present  at  the  base,  but  there  are  no  elevations.  The  most  promi- 
nent constituents  of  the  epithelium  are  the  large  pink-staining 
(hremaioxylin-eosin)  gland  cells,  fig.  40,  01,  i.  These  cells  are 
quite  elongated,  the  distal  ends  are  large,  and  the  proximal  ends 
are  narrowed  into  a  slender  stalk.  The  cell  body  is  entirely  filled 
with  the  granular  secretion,  and  the  nucleus  lies  just  above  the 
stalk.  Between  the  gland  cells  are  very  slender  cells,  somewhat 
resembling  epithelial  supporting  cells  in  shape.  The  nucleus  is  at 
the  base  of  the  slender  cell  body,  and  in  the  distal  cytoplasm  may 
be  found  one,  or  sometimes  two,  rods  shaped  like  a  thorn,  with 
flat  base  and  pointed  end.  The  base  is  embedded  in  the  cyto- 
plasm, the  pointed  ends  project  beyond  the  cell.  These  structures, 
fig.  40,  Th,,  stain  a  deep  blue,  hamatoxylin-eosin;  brownish  with 
the  Ehrlich-Biondi  stain. 

The  Posterior  Refjion. — The  diameter  of  the  proboscis  in  the 
posterior  region,  fig.  41,  is  constantly  decreasing,  until  at  the 
extreme  tip  it  measures  only  .04  mm. 

The  outer  epithelial  cells,  fig.  39,  o,Ep,,  like  those  of  the  ex- 
treme anterior  region,  are  rather  brick -shaped  cells  with  abundant 
cytoplasm,  and  do  not  form  a  flattened  endothelium.  The  muscle 
layers  have  decreased  relatively  to  the  other  tissues;  and  instead  of 
the  nervous  plexus  of  the  middle  region,  there  are,  again,  two 
Bcpanite  lateral  ner\'es,  P.N,  The  amount  of  connective  tissue, 
Cn.  T.X.y  has  increased,  and  as  the  nuclei  of  these  cells  are  large, 
with  but  little  cytoplasm,  the  effect  produced  is  that  of  a  layer  of 
undifferentiated  tissue.  The  glandular  ridge  has  disappeared,  and 
tlie  inner  epithelium  is  of  a  uniform  character,  consisting  of  pink- 
staining  gland  cells,  67.1,  like  those  in  the  ventral  epithelium  of 
the  middle  region. 

alcohol  ;  while  they  are  swolleD  and  quite  unrecognizable  with  FlemmingV 
fluid. 
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At  the  extreme  tip  of  the  proboscis  the  muscular  layers  almost 
disappear,  the  connective  tissue  cells  become  even  more  abundant, 
and  the  gland  cells  of  the  inner  epithelium  are  replaced  by  low, 
flattened  endothelial  cells. 

7.  The  Blood  Vascular  System. — ^The  anterior  part  of  the 
head  of  Zygeupolia  differs  from  that  of  most  Nemerteans  in  being 
quite  devoid  of  blood  vessels,  and  even  of  blood  spaces  that  are 
large  enough  to  be  seen,  although  there  is  no  doubt  a  network  of 
capillaries  too  flue  to  be  distinguishable  either  in  life  or  in  fixed 
preparations. 

The  blood  system  makes  its  first  appearance  in  the  brain  region, 
just  behind  the  insertion  of  the  proboscis.  Plale  XL,  flg.  16. 

In  the  blood  system  the  following  parts  may  be  found  (see  figs. 
16,  17): 

(1)  The  fine  paired  head  vessels,  H,V,,*  which  unite  to  form 
(2)  the  unpaired  median  vessel,  Jf.  V.;  (3)  the  paired  cerebral 
organ  vessels,  C  Org.  V,;  (4)  the  unpaired  dorsal  vessel,  D,  Fl; 
(5)  the  paired  lateral  vessels  of  the  body,  L.  V.;  (6)  the  ventral 
connectives  of  the  lateral  vessels  (fig.  22),  V.bLcon,;  (7)  the 
paired  dorso-lateral  vessels  at  the  posterior  end  of  the  body,  derived 
from  the  forking  of  the  unpaired  dorsal  vessel,  Dl.  V.,  and  (8)  the 
central  blood  lacuna  in  the  caudicle,  BLL. 

In  sections  of  the  brain  region,  fig.  19,  H.V.,  the  head  vessels 
appear  as  two  irregular  clefts  running  dorso-ventrally,  one  on  each 
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and  the  rhynchocoel,  80  that  only  the  triangular  middle  part  of 
the  median  vessel  now  remains. 

Immediately  behind  the  ventral  brain  commissure  the  unpaired 
dorsal  blood  vessel  arises  from  the  median  vessel,  figs.  16,  21,  D,  V. 
It  passes  up  through  the  muscle  layers  of  the  proboscis  sheath  into 
the  rhynchocoel,  and  continues  in  this  position  —on  the  floor  of  the 
rhynchoccel  in  the  median  line,  but  bounded  dorsally  by  the  rhyn- 
chocci'lomic  epithelium — until  about  the  middle  of  the  nephridiai 
region,  fig.  22.  Here  the  dorsal  vessel  passes  down  through  the 
proboscis  sheath  and  out  again  into  the  tissue  that  is  just  beneath 
the  rhynchocd'l  and  above  the  alimentary  canal;  and  this  position 
is  retained  throughout  the  remainder  of  its  course,  figs.  23,  24. 

In  the  anterior  oesophageal  region  the  lateral  blood  vessels  are 
united  beneath  the  oesophagus  by  ventral  connectives.  In  one  speci- 
men the  connectives  are  broad  and  dilated,  fig.  22,  V.hl.con.y  in 
others  they  are  almost  entirely  shrunken  together.  The  ventral  con- 
nection of  the  lateral  trunks  is  continued  throughout  the  oesopha- 
geal region,  forming  a  network  of  fine  anastomosing  branches.  It 
is  probably  further  continued,  in  the  remainder  of  the  body,  but 
I  have  been  unable  to  follow  it  in  my  specimens. 

In  the  (vsophageal  region  the  lateral  trunks  lie  on  the  dorso-lateral 
«ide  of  the  alimentary  canal;  in  the  middle  intestinal  region  they 
have  moved  ventrally  and  lie  on  the  ventral  side  of  the  intestine. 

No  connection  between  the  dorsal  vessel  and  the  lateral  trunks 
has  been  observed,  except  at  the  extreme  posterior  end  of  the 
body.  Some  little  distance  in  front  of  the  end  of  the  body 
proper  (see  fig.  17)  the  dorsal  vessel  divides  into  two,  which  for  a 
time  lie  side  by  side,  their  walls  adjoining.  They  then  move  apart, 
and  lie  in  about  the  same  relative  distance  from  one  another  as  do 
the  two  ventral  lateral  trunks,  so  that  in  a  section  of  this  region, 
fig.  20,  four  vessels  are  present,  symmetrically  placed. 

Just  anterior  to  the  anal  opening  the  two  dorsal  vessels,  or  rather 
the  dorso-lateral  vessels,  descend  and  unite  with  their  ventral  fellows 
in  a  large  blood  lacuna,  fig.  27,  BlJj.  This  lacuna  now  occupies 
most  of  the  area  inside  the  body  musculature,  for  the  intestine  curves 
<lorsally  and  shortly  opens  to  the  exterior  on  the  dorsal  surface 
of  the  body.  The  large  lacuna  passes  on  into  the  caudicle,  ^g, 
17,  Bl.L,y  and  continues  throughout  its  length.  It  has  no  definite 
walls,  but  is  bounded  by  the  muscular  wall  of  the  caudicle,  on  the 
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inner  surface  of  which  are  irregular  groups  of  large  mesencbjm 
cells,  figs.  27,  28,  mes.,  many  of  which  become  detached  and  float 
freely  in  the  lacuna. 

Histology. — The  wall  of  the  median  blood  vessel  is  a  one-celled 
layer,  ^g,  29,  of  low,  somewhat  flattened  cells  that  are  wider  than 
high.  .  The  nuclei  are  oval  and  rather  prominent  and  the  cyto- 
plasm  clear  and  hyaline.  In  places  the  wall  becomes  a  flattened 
endothelium,  often  appearing  in  cross  section  like  a  thin  membraQe, 
along  wh'ch  the  nuclei  lie. 

The  lining  of  the  cerebral  organ  blood  vessels  is  of  a  similar 
character. 

The  dorsal  blood  vessel,  as  already  mentioned,  lies,  in  the  ante- 
rior part  of  its  course,  in  the  mid-ventral  wall  of  the  rhynchoocel, 
and  posteriorly,  beneath  the  rhynchocoel. 

Fig.  50,  a  section  through  the  dorsal  blood  vessel  shortly  behind 
its  origin,  shows  that  the  vessel  is  surrounded  ventrally  and  later- 
ally by  bundles  of  longitudinal  fibres,  which  are  more  numerous 
here  than  on  the  other  surfaces  of  the  rhynchocoel  wall,  and  proba- 
bly take  part  in  the  contractions  of  the  vessel,  while  the  dorsH] 
surface  of  the  vessel  is  bounded  by  the  epithelial  lining  of  the  rhyn- 
chocoel, BcEp. 

The  wall  of  the  dorsal  vessel  consists  of  an  endothelium.  End., 
of  low,  rather  brick-shaped  cells  with  large  nuclei.  The  cells  of 
the  ventral  part  of  the  wall  are  very  regularly  arranged,  Plate 
XLin,  fifT.  50,  biU  the  regularity  of  the  dorsal  wall  is  interrupteil 
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that  gradually  separate  of!  and  become  free.  At  first  pear-shaped, 
mth  a  slender  stalk,  they  later  become  rounded  and  are  frequently 
amoeboid  in  outline,  tig.  51 ,  BLf,  C.  The  cytoplasm  is  finely  granu- 
lar in  appearance  and  quite  prominent.  In  the  anterior  (rhyn- 
choccelomic)  part  of  the  dorsal  vessel  the  blood-forming  cells  arise 
only  from  the  dorsal  side,  but  posteriorly  from  all  sides  of  the 
dorsal  vessel  (cf.  figs.  50,  51). 

The  dorsal  blood  vessel  after  leaving  the  rhynchocoel  lies  beneath 
it  and  above  the  intestine,  figs.  22,  23,  immediately  surrounded  by 
a  network  of  connective  tissue  cells.  The  wall,  ^g,  61,  consists  of 
an  inner  endothelium,  End,,  and  an  outer  circular  muscle  layer, 
Bl.M.,  that  in  this  region  is  continued  around  the  entire  vessel, 
and  is  not  confined  to  the  dorso-lateral  surface,  as  in  the  anterior 
region.  The  muscle  fibres  are  very  fine,  but  are  clear  and  distinct, 
and  are  especially  well  seen  in  tangential  sections  of  the  vessel. 
The  endothelium,  End.,  is  very  irregular,  being  interrupted  by  the 
proliferation  of  cells  from  all  sides  of  the  vessel.  In  places,  many 
consecutive  sections  of  the  vessel  may  be  examined  without  finding 
a  single  true  endothelial  cell,  while  numerous  blood-forming  cells 
are  present  in  each  section.  Two  explanations  for  this  are  possible: 
either  all  the  endothelial  cells  have  been  changed  into  blood- 
forming  cells,  or  the  endothelium  has  been  rubbed  or  torn  off.  The 
latter  is  supported  by  the  fact  that  a  thin  lining  of  cytoplasm  may 
nearly  always  be  seen  on  the  inner  side  of  the  muscular  layer,  even 
though  no  nuclei  are  present. 

The  two  dorso-lateral  vessels  at  the  posterior  end  of  the  body, 
figs.  26,  49,  have  the  same  histological  structure  as  the  dorsal  ves- 
sel — the  outer,  circular  muscle  layer,  and  the  inner,  more  or  less 
interrupted  endothelium  and  numerous  blood-forming  cells. 

The  lateral  vessels,  figs.  46,  47,  L.  T.,  and  their  ventral  con- 
nectives, V.bLcon,^  are  lined  anteriorly  by  low,  brick-shaped  cells 
like  those  of  the  median  vessel,  with  prominent  nuclei  and  hyaline 
cytoplasm.  This  endothelium  soon  becomes  more  flattened  and 
membraneous.  Here  and  there  a  blood-forming  cell  is  given  off, 
fig,  46,  Bif.C.y  but  there  is  no  abundant  proliferation  of  these 
cells  as  in  the  dorsal  vessel.  In  the  nephridial  region  the  endo- 
thelium of  the  lateral  blood  vessels  is  discontinuous,  being  absent 
from  the  surfaces  of  the  terminal  bulbs.  No  muscular  layer  is 
present  in  the  anterior  part  of  the  lateral  vessels,  the  wall  consist- 
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ing  merely  of  the  endothelium.  Outside  of  the  membraneous  en- 
dothelium, in  the  more  posterior  part  of  the  lateral  vessels,  fine 
fibrils  are  seen.  These  may  be  either  fine  muscular  fibrils,  or  the 
end  processes  of  the  branched  connective  tissue  cells  that  are  so 
numerous  around  the  blood  vessels.  From  their  general  appear- 
ance, and  from  the  absence  of  muscle  fibres  in  the  more  anterior 
part  of  the  lateral  vessels,  I  am  inclined  to  regard  them  rather  as 
connective  tissue  fibres. 

8.  The  Excretory  System. — The  paired  nephridia,*  fig.  1, 
Nph,y  lie  in  the  anterior  part  of  the  body,  about  6-7  mm.  behind 
the  mouth,  bordering  on  the  ventral  surface  of  the  lateral  blood 
vessels  and  running  parallel  with  them;  they  are  about  2.5  mm. 
in  length,  and  there  is  no  communication  between  the  two  nephri- 
dia. Each  nephridium  may  be  briefly  described  as  a  slightly  con- 
voluted tube  (the  main  duct)  that  opens  to  the  exterior  by  a  nar- 
row duct  (excretory  duct)  at  its  posterior  end,  and  which  ante- 
riorly gives  off  a  number  of  slender,  thin-walled  branches  (the 
ductules),  each  of  chese  ending  blindly  in  a  group  of  specialized 
cells,  known  as  a  terminal  bulb  (**  Endkcilbchen,"  Burger). 

The  most  anterior  part  of  the  nephridial  system,  consisting  of 
the  terminal  bulbs,  fig.  47,  21  i^.,  and  their  ductules,  NpKd.^  is 
found  along  the  ventral  surface  of  the  lateral  blood  vessels,  L.  F., 
and  their  ventral  connectives,  Plate  XLI,  fig.  22,  V,hLcon,  No 
main  duct  is  present   in  this  region,  and  the  irregular  network  of 
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distance  fjora  the  lumen  to  the  periphery  of  the  bulb — ^is  greater 
than  their  width.  The  peripheral  ends  are  considerably  enlarged 
and  often  irregular  in  outline;  the  luminal  ends  are  frequently 
produced  into  long  slender  processes  that  seem  to  take  some  part  in 
the  formation  of  the  stem  of  the  bulb.  The  cytoplasm  of  the 
I^eripheral  (proximal)  end  takes  a  bright  pink,  hsematoxylin-eosin 
stain;  the  distal  processes,  however,  stain  very  faintly.  The  nu- 
cleus is  large  and  fusiform,  but  appears  round  in  cross  section,  and 
is  situat(Ml  in  the  expaude<l  proximal  end  of  the  cell. 

After  finding  the  terminal  bulb  cells  so  well  preserved  in  sec- 
tions, it  seemed  most  probable  that  the  long  branches  of  vibratile 
cilia,  the  **  ciliary  flames  "  ('*  Wimperflammen,"  Burger),  present 
in  the  terminal  bulbs  of  other  Nemerteans,  might  also  be  found; 
but  although  they  have  l)een  carefully  looked  for,  they  have 
net  been  seen.  Cilia,  fig.  46,  Cll.,  are  found  on  the  cells  of 
the  nephridial  duct  and  of  the  ductules,  and  generally  in  a  good 
state  of  preservation,  so  that  it  seems  improbable  that  the  cilia  of 
the  bulbs  should  have  been  destroyed  by  fixation.  On  the  other 
hand,  the  analogy  with  the  terminal  bulbs  of  those  Nemerteans  that 
have  been  exhaustively  studied  is  in  favor  of  their  presence  in  Zy- 
(jenpolid  also. 

The  bulbs  project  freely  into  the  blood  vessel  all  along  its  ven- 
tral surface,  and  in  one  case  a  ductule  was  observed  that  passed 
through  the  vessel,  so  that  its  bulb  came  to  lie  on  the  opposite, 
dorsal,  surface.  The  epithelial  lining  of  the  blood  vessel  is  fre- 
(juently  broken  and  discontinuous  in  the  region  of  the  bulbs,  figs. 
4r»,  47,  and  in  no  place  are  the  bulbs  covered  by  it,  so  that  the 
ends  of  the  bulbs  are  directly  bathed  by  the  blood.  The  absence 
<»f  the  l)lo()d  vessel  epithelium  from  the  ends  of  the  bulbs  may  fa- 
eilitate  the  absori)tion  of  waste  substance  from  tho  blood,  and  this 
may  jicc«)unt  for  the  disappearance  of  the  lining  from  around  the 
bulbs  of  the  nephridia. 

Xo  internal  openings  between  the  nephridium  and  the  blood 
vessel,  such  as  Oudemans  describes  in  Oirlnoma  armandi,  have 
been  seen. 

Tho  nephriilial  ductules,  figs.  46,  47,  yph.d.,  the  slender  tubes 
that  connect  the  terminal  bulbs  and  the  main  duct,  are  very  sinu- 
ous, and  it  is  probable  that  several  terminal  bulbs  may  connect 
with  one  ductule.     Some  ductules  are  quite  long,  especially  those 
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that  mn  along  the  rentral  blood  oonoectives.  The  wall  of  the 
dnciole  is  a  one-celled  layer  and  encloees  a  narrow  lumen.  The 
cells  are  wider  than  high,  with  bat  little  cytoplasm  and  elongated 
nuclei.  The  cell  surface  turned  toward  the  lumen  bears  cQia.  No 
basement  membrane  is  present. 

About  3-4  mm.  behind  the  first  appearance  of  the  terminal  bulbs 
the  main  nephridial  duct  b^ns,  fig.  46,  Nph,D.     It  is  sitoated  on 
the  ventral  side  of  the  lateral  blood  vessel,  in  the  angle  made  bj 
the  junction  of  the  ventral  connective  with  the  lateral  vessel ;  the 
msin  duct  does  not  project  into  the  blood  vessel,  but  merely  adjoins 
it  with  one  surface,  the  other  surfaces  being  surrounded  by  the  fibres 
of  the  inner  longitudinal  muscle  layer.     The  main  duct  is  about  2 
mm.  long  and  composes  the  greater  part  of  the  nephridium.   Into  its 
anterior  end  for  some  little  distance  the  ductules  open,  but  behind 
that  there  are  no  diverticula  until  the  excretory  duct  at  the  pos- 
terior end  is  reached.     The  main  duct  is  thick-walled,  fig.  46,  and 
slightly  convoluted  throughout  its  length.     The  cells  of  the  wall 
are  considerably  higher  than  wide,  with  quite  sharply  defined  cell 
membranes.     The  nuclei  are  prominent  and  are  situated  near  the 
outer  or  basal  side  of  the  cell,  i.e.,    tL^SLj   from   the  lumen    of 
the  duct.     The  outer  surfaces  of  the  cells  are  usually' irregular, 
and  often  bear  amoeboid  processes,  no  basement  membrane  being 
present.     The  surface  bordering  on  the  lumen  is  ciliated,  and  the 
basal  knobs  of  the  cilia  are  very  distinct. 

In  the   cells   of  the   main  duct  and  ductules  of  one  specimen 
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auf.  Ueber  ihre  Natur  musste  ich  im  Unklaren  bleiben ;  niemak 
beobachtete  ich  solche  im  Excretionsgefasslamen  selbst." 

The  excretory  duct,  figd.  1,  45,  Excd.,  is  the  small,  thin-walled 
tube  that  connects  the  main  duct  with  the  exterior.  Its  course  is 
in  a  plane  at  right  angles  to  the  plane  of  the  main  duct,  and  it 
opens  to  the  exterior  just  dorsal  to  the  lateral  nerve  chord.  Since 
the  excretory  duct  runs  in  a  direct  line  to  the  epidermis  with  but 
little  turning  or  twisting,  its  length  is  merely  the  distance  from  the 
main  duct  to  the  surface  of  the  body  wall.  The  cells  composing 
the  wall  are  much  lower  than  those  of  the  main  duct,  and  are 
wider  than  high,  the  height  being  about  .006  mm.  Cilia  are 
borne  on  the  inner  surface.  No  basement  membrane  is  present. 
Tlie  cells  of  the  excretory  duct  meet  those  of  the  body  epithelium 
at  the  surface  of  the  body,  there  being  little  or  no  invagination  of 
the  epidermis. 

A  good  deal  of  evidently  foreign  matter  from  the  exterior  is 
usually  found  in  the  excretory  duct. 

9.  The  Alimentary  System. — The  alimentary  canal  of  the 
Heteronemerteans  is  usually  divided  into  the  following  regions: 
(1)  The  mouth;  (2)  the  oesophagus,  or  anterior  intestine  (**  Vor- 
derdarm,''  Burger),  a  straight  tube  without  lateral  diverticula;  (3) 
the  middle  intestine  (**  Mitteldarm,*'  Burger),  with  lateral  out- 
growths or  csDca  throughout  its  length;  (4)  the  anal  portion  of  the 
intestine  (**  Enddarm*'),  a  short  region  where  the  lateral  caeca  ar 
no  longer  present,  terminating  in  (5)  the  anal  opening.  Burger 
(1895),  p.  240,  says:  '*  Wir  nennen  den  uugegliederten  vorderen 
Darmabsclmitt  Vorderdarm,  den  gegliederten,  welcher  der  mittleren 
und  hinteren  Korperregion  characteristisch  ist,  den  Mitteldarm. 
Wir  bezeichnen  forner  am  Mitteldarm  den  rohrenformigen  Theil 
als  axiales  Rohr,  die  peripheren  Ausstiilpuugen  desselben  als  Darm- 
taschen." 

According  to  Burger,  the  oesophagus  (Vorderdarm)  has  fre- 
quently two  regions,  an  anterior  and  a  posterior,  that  diflfer  histo- 
logically from  one  another.  In  Carinella  Burger  finds  the  epitiieliuA 
of  the  anterior  part  of  the  **  Vorderdarm*'  very  rich  in  gland 
cells,  while  the  posterior  part  consists  mostly  of  supporting  cells 
with  a  few  scattered  gland  cells;  and  in  CerebrcUalus  marginata^ 
he  finds  the  same  differentiation  of  anterior  and  posterior  parts* 
45 
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only  in  this  genus  the  anterior  glandular  part  is  more  extensive 
than  Ihe  posterior  part.  Burger's  own  words,  p.  250,  are:  "  Im 
Vergleich  mit  Carinella  setzt  sich  das  Driisenepithel  der  Mund- 
hohle,  welches  dort  ja  ganz  ahnlich  wie  bei  Cerehratulua  marginaius 
beschafien  ist,  aber  nur  die  Mundhohle  und  den  allenrordersten 
Abschnitt  des  Vorderdarms  auskleidet,  bei  den  Cerebratuloi  weit 

nach  hint  en  fort Aber  es  fehlt   auch  nicht   jener  zweite 

Abschnitt  des  Vorderdarms  bei  Cerebratulus,  welcher  sich  durch 
seine  Drusenzellen  wesentlich  von  dem  ersten  unterscheidet  und  den 
Uebergang  in  den  bei  den  hoheren  Formen  durch  die  Darmtascheii 
auch  morphologisch  von  dem  vorderen  Darmabschnitt  difierenzirten 

Mitteldarm  bildet £s  giebt  also  bei  CerebrcUulua^  just  wie 

bei  Carinella^  einen  ausserst  driisenreichen  vorderen  und  einen 
auffallend  driisenarmen  hinteren  Vorderdarmabschnitt. ' ' 

In  Zygeupolia  the  differences  between  the  anterior  and  the  pos- 
terior parts  of  the  tube-like  portion  of  the  alimentary  canal 
(Vorderdarm)  are  so  great  that  in  this  description  the  two  parts 
will  be  termed  respectively  the  oesophagus  and  the  stomach.  My 
reasons  for  this  are  partly  for  the  sake  of  brevity  and  clearness, 
since  the  expressions  ''  anterior  part  of  anterior  intestine  "  and 
*'  posterior  part  of  anterior  intestine."  are  lengthy  and  awkward 
to  use;  and  partly  to  emphasize  the  very  considerable  differences  in 
the  structure  of  the  two  regions.  It  is  my  belief  that  while  the 
oesophagus  is  evidently  derived  from  the  ectoderm,  the  stomach, 
together  with  the  middle  intestine,  owes  its  origin  to  the  entoderm. 
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The  mouth,  figs.  1,  16,  M,,  is  situated  on  the  ventral  surface  of 
the  body,  shortly  behind  the  brain,  and  about  5  mm.  from  the  tip 
of  the  head.  In  a  passive  condition  the  mouth  is  a  small  round 
opening,  with  crinkled  edges  forming  a  kind  of  circular  lip,  but 
it  is  capable  of  great  expansion,  enabling  the  worm  to  swallow  prey 
nearly  as  large  as  itself.  The  tissue  immediately  encircling  the 
mouth  is  conspicuous  in  life  by  its  greenish  hue,  caused  by  the  secre- 
tions of  the  numerous  gland  cells,  figs.  16,  31,  w.,  that  are  situated 
in  the  jfubepithelial  tissue  of  the  anterior  oesophageal  region. 

A  cross  section  of  the  body  through  the  mouth  opening  shows 
that  the  mouth  is  lined  with  an  epithelium  of  ciliated  supporting 
cells  resembling  those  of  the  body  epithelium,  but  with  longer 
cilia.  No  gland  cells  could  be  distinguished  in  the  epithelium  of 
the  mouth-opening  proper,  nor  in  the  cutis  beneath  it. 

In  the  semi-transparent  living  Zygeupolia  the  oesophagus  and  the 
stomach  may  be  easily  seen  under  a  low  power  in  a  slightly  com- 
pressed specimen.  The  different  degrees  of  refraction  of  the  two 
parts  makes  ihem  easily  distinguishable.  The  oesophagus,  fig.  1, 
Oes  ,  appears  rather  light,  while  the  stomach,  S.,  is  darker, 
denser  and  of  a  more  granular  appearance.  It  will  be  seen  from 
fig.  1  that  the  oesophagus  is  rather  shorter  than  the  stomach.  These 
two  regions  do  not  pass  gradually  into  one  another,  but  there  is  a 
sudden  transition  which  might  be  indicated  by  a  straight  line 
drawn  at  right  angles  to  the  long  axis  of  the  alimentary  canal  (see 
fig.  1),  and  sections  show  that  there  is  an  abrupt  change  in  the 
cell  elements.  In  life  there  is  an  appearance  of  a  fold  at  the  be- 
ginning of  the  stomach,  which  probably  serves  as  a  valve. 

Fig.  33  is  a  somewhat  oblique  cross  section  of  the  alimentary 
canal  through  the  line  of  division  of  oesophagus  and  stomach.  The 
slight  obliquity  takes  the  section  through  both  (esophagus  and 
stomach;  the  (vsophageal  epithelium,  Oe.Ep,  being  present  on  the 
ventral  surface,  the  stomach  epithelium,  S.Ep.,  on  the  dorsal  sur- 
face. In  the  upper  right  hand  part  of  the  figure  indications  of  a 
fold,  /.,  are  seen,  where  the  oesophageal  epithelium  apparently 
pai^ses  over  the  stomach  epithelium. 

The  beginning  of  the  stomach  has  a  constant  relative  position, 
occurring  always  in  the  same  frontal  plane  with  the  anterior  neph- 
ridial  region  (see  fig.  1).  This  fact  is  helpful  in  trying  to  find 
the  neph  rid  ia  in  life. 


708 


PKOCEEDINGS   OF   THE   ACADEMY   OF 


[Dec, 


The  oesophagus  extends  backward  from  the  mouth  a  distance  of 
about  9-12  mm.,  according  to  the  size  of  the  worm.  The  wall 
of  the  oesophagus,  figs.  31,  33,  consists  of  an  epithelium  of  ciliated 
supporting  cells,  /Sf.  C,  and  gland  cells,  OLi,  about  .023  mm.  in 
height,  very  similar  to  that  of  the  epidermis  (cf.  figs.  2  and  31). 
The  supporting  cells  are  like  those  of  the  epidermis,  only  more 
slender.  The  gland  cells  are  fiask-shaped,  with  finely  granujar 
contents  that  stain  a  bright  pink,  hsematoxylin-eosin  stain.  Blue- 
staining  gland  cells  are  entirely  absent.  Both  supporting  and 
gland  cells  rest  on  a  delicate  basement  membrane,  B.M.^  and 
some  interstitial  connective  tissue  cells  are  found  between  the 
bases  of  the  epithelial  cells. 

At  the  extreme  posterior  end  of  the  oesophagus  some  of  the  epi- 
thelial cells  become  much  higher,  but  otherwise  their  structure  is 
the  same. 

The  subepithelial  gland  cells,  that  have  been  described  above  as 
giving  the  greenish  color  in  life  to  the  circular  **  lip  "  of  the 
mouth,  are  present  in  great  numbers  immediately  around  the  mouth, 
and  less  abundantly  throughout  the  greater  part  of  the  oesoptiagos. 
A  group  of  these  cells,  ti;.,  is  shown  in  fig.  31,  from  the  anterior 
part  of  the  oesophagus.  The  gland  cells  are  large,  the  cell  body 
containing  a  secretion  that  is'  probably  fiuid  in  life,  but  appears 
fiaely  granular  in  the  fixed  preparations  and  stains  rose  red, 
hsematoxylin-eosin  staio.  Some  cells  seem  to  have  but  one  nucleus, 
otlierB  more  than  oue^  but  the  latter  pge  may  be  due  to  the  crowti' 
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layer  is  formed.  The  origin  of  these  strands  has  been  traced  in 
some  cases  to  the  circular  muscle  of  the  proboscis  sheath,  in  other 
cases  to  dorso-ventral  fibres  coming  from  the  outer  circular  muscle 
of  the  body  wall. 

The  change  between  the  oesophagus  and  stomach  is  not  only  a 
sudden  but  a  very  marked  one  (see  fig.  33).  Instead  of  the  oesoph- 
agus, with  its  low  epitheHum  and  its  great  extent  of  surface 
caused  by  the  high  papillae,  there  is  the  stomach,  without  folds  or 
papillae  and  consisting  of  a  very  high  epithelium,  about  four 
times  higher  than  that  of  the  oesophagus,  in  which  the  large  gland 
cells  are  the  principal  element.  The  ciliated  supporting  cells, 
S.  (\ ,  are  present,  apparently  in  equal  numbers  with  the  gland 
cell^,  but  are  so  small  and  inconspicuous  that  they  are  easily  over- 
looked. In  fact,  four  specimens  were  studied  before  their  presence 
was  detected,  and  they  were  seen  for  the  first  time  in  an  over- 
stained  specimen,  where  the  deep  blue  stain  taken  by  their  cyto- 
plasm and  their  ciliary  bases  was  in  strong  contrast  to  the  pink  of 
the  adjacent  gland  cells. 

The  gland  cells  of  the  stomach,  fig.  32,  GL  i,  are  large,  measur- 
ing .087  ram.  in  height  and  .011  mm.  in  width.  The  distal  end 
is  slightly  narrowed  into  a  neck,  and  the  basal  end  into  a  slender 
process  that  is  inserted  into  the  basement  membrane,  B.M.  The 
cell  membrane  is  very  distinct,  and  the  cell  body  is  filled  with  a 
network  of  cytoplasm,  in  which  are  embedded  large  homogeneous 
secretion  globules  that  stain  pink  with  eosin.  Some  slight  color 
differences  seem  to  indicate  different  phases  in  the  secretion,  and  a 
few  cells  appearing  lighter  in  color  had  evidently  discharged 
most  of  their  secretion.  The  rather  small  oval  nucleus,  N.,  lies 
near  the  base  of  the  cell,  not  far  above  the  basal  process. 

Alternating  with  the  gland  cells  are  the  small  ciliated  supporting 
cells,  fig.  32,  S.  C.  They  have  a  small  cell  body,  about  .004  mm. 
in  width,  on  a  very  long  sialk,  Sty  the  basal  ends  of  which  are 
inserted  into  the  basement  membrane.  The  cilia  are  short  and 
their  structure  could  not  be  determined.  A  surface  view  of  these 
cells  shows  that  there  is  one  stout  cilium  in  the  middle  of  the  cell, 
while  the  other  more  slender  ones  are  arranged  in  a  ring  around 
the  {)oriphery  of  the  upper  surface.  The  stouter  cilium  may  occa- 
sionally be  seen  in  sections,  and  then  appears  slightly  longer  than« 
the  peripheral   ones.     A   few  small  interstitial   connective  tissue 
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celk  are  present  among  the  bases  of   the  gland  and  supporting 
cells,  and  are  demonstrable  chiefly  by  their  nuclei. 

The  basement  membrane  of  the  stomach  rests  directly  upon  the 
inner  longitudinal  muscle  of  the  body  wall.  The  stomach  is  fre- 
quently greatly  flattened  by  the  pressure  exerted  by  the  expanded 
rhynchocoel.  For  the  study  of  this  region,  a  specimen  from  which 
the  proboscis  has  been  cast  out  is  the  most  favorable. 

The  middle  intestine,  M,L,  according  to  definition,  begins  with 
the  first  pair  of  lateral  intestinal  cseca,  but  the  cells  that  are  peca- 
liarly  characteristic  of  the  middle  intestine  are  not  foand  in  the 
most  anterior  cieca  or  pouches,  which  are  lined  by  cells  similar  to 
those  of  the  stomach.  In  other  words,  the  most  anterior  pouches 
of  the  middle  intestine  belong  histologically  to  the  stomach. 

The  transition  from  the  gland  cells  and  ciliated  supporting  cells, 
exactly  similar  to  those  of  the  stomach,  that  are  found  in  the 
most  anterior  pouches,  to  the  absorptive  cells  characteristic  of  the 
middle  intestine  is  a  very  gradual  one,  and  varies  in  different  in- 
dividuals. In  some  specimens  the  transition  begins  in  the  second 
pair  of  cHica,  in  others  it  takes  place  farther  back.  There  is  no 
abrupt  lin^  where  gland  cells  end  and  absorptive  cells  begin,  like 
the  sharp  line  between  the  end  of  the  oesophagus  and  the  beginning 
of  the  stomach,  but  the  gland  cells  and  their  companion  support- 
ing cells  gradually  become  less  numerous  and  are  replaced  by  the 
absorptive  cells  that  belong  to  the  middle  intestine.  Throughout 
the  course  of  the  middle  intestine,  here  and  there  are  found  gland 
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valvular  fold.  Here  is  certainly  the  division  line  between  ectoder- 
mal and  entodermal  derivatives. 

The  characteristic  absorptive  cells  of  the  middle  intestine,  fig. 
34,  Abs,C.y  are  long  slender  cells,  about  .14  mm.  high,  rather 
flattened  at  the  base  and  inserted  by  slender  lateral  processes  into 
the  basement  membrane,  B,M.,  and  bearing  several  very  long  cilia, 
OIL ,  on  the  distal  surface.  The  cilia  are  about  as  long  as  the  cell, 
and  are  inserted  on  a  basal  knob.  The  nucleus  is  rather  elon- 
gate, and  is  situated  near  the  base  of  the  cell.  The  cell  contents 
are  of  a  variable  nature;  usually  the  cell  is  filled  with  a  finely 
granular  pink-staining  substance,  haematoxylin-eosin  stain,  in 
which  are  numerous  spherical  masses  that  stain  a  dark  red.  Other 
cells  present  a  vacuolated  appearance,  as  if  filled  with  a  foamy 
fluid  substance.  Since  the  function  of  these  cells  is  absorption, 
the  diflcrent  appearance  of  the  contents  should  correspond  to  the 
different  stages  in  the  absorptive  process.  Throughout  the  greater 
part  of  the  middle  intestine  the  cells  are  swollen  with  the  food  con- 
tents, and  so  closely  pressed  together  that  it  is  impossible  to  make 
out  the  details  of  a  single  cell.  All  cell  walls  have  apparently 
disappeared,  and  the  result  is  a  chaotic  mass  of  cytoplasm  filled 
with  globules  and  granules  of  food,  bordered  by  cilia  on  the  side 
toward  the  intestinal  lumen,  and  with  a  row  of  nuclei  along  the 
base,  above  the  basement  membrane. 

The  gland  cells  that  have  been  mentioned  as  occurring  occa- 
sionally in  the  middle  intestine,  fig.  34,  01.  i,  cannot  be  distin- 
guished from  the  absorptive  cells — except  by  their  absence  of  cilia — 
in  preparations  stained  with  iron-h»matoxylin,  since  with  this  stain 
both  the  secretion  globules  and  the  absorptive  particles  stain  black. 
With  the  hamiatoxylin-eosin  staia,  however,  the  differences  are 
strongly  brought  out,  the  food  granules  staining  a  brighter  red, 
and  having  a  different  degree  of  refraction  from  that  of  the  gland- 
ular secretion  globules. 

It  has  already  been  mentioned  that  the  two  anterior  pouches 
consLst  of  different  histological  elements  from  the  subsequent  ones. 
They  are  also  somewhat  smaller  and  are  deflected  slightly  forward 
(see  lig.  1 ).  In  the  more  anterior  part  of  the  middle  intestine,  the 
fii'ca  are  but  little  deeper  than  the  axial  part  of  the  canal,  but 
farther  back  the  ca^ca  increase  in  depth  at  the  expense  of  the  axial 
portion. 
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In  the  breeding  season,  when  the  gcmads  are  swollen  and  en- 
larged, the  intestinal  caeca  are  nnder  soch  preeeore  that  their 
qypoote  walk  are  fireqaentljr  in  contact.  Wilson  (1900)  bdieres 
that  the  lateral  caeca  do  not  function  nnder  these  oonditioii8»  and 
quotes  the  sUtement  of  M'Intoeh  (1873),  that  ''  the  glandular 
elements  in  the  wall  of  the  digestive  tract  andergo  a  obtain 
aroonnt  of  atrophy  daring  the  period  of  reproductive  perfectioo." 
Wilson  adds,  in  respect  to  Cerebratulus  laeteus^  p.  115:  **  For  a 
long  time,  therefore,  these  intestinal  poaches  can  fnnctioa  very 
little,  if  at  all,  and  so  thev  oootribate  nothing  to  the  nourishment 
of  the  body."  I  should  be  unwilliDg  to  state  that  the  lateral 
pouches  in  Zygeupolia  take  no  part  in  the  absorption  of  food,  for 
I  have  found  some  cells  of  the  lateral  caeca  that  evidently  con- 
tained food  vacuoles,  in  spite  of  the  fact  that  the  caecam  was 
greatly  pressed  by  the  adjoining  gonads ;  but  the  cells  of  the  caeca 
are  certainly  under  great  disadvantages  at  this  period. 

Toward  the  posterior  end  of  the  body  (see  fig.  17),  the  lateral 
caeca  decrease  more  and  more  in  size,  until  finally  the  intestine  is 
once  more  a  simple  tube,  Plate  XLI,  fig.  26,  E.L  This  portion 
of  the  alimentary  tract  is  variously  termed  the  "  anal  portion  of 
the  intestine,"  the  "  end  intestine"  (*'£nddarm,"  Burger)  and 
the  "rectum"  (Coe,  1895  a). 

The  end  intestine,  as  it  will  here  be  termed,  in  Zygeupolia  is 
about  .8  mm.  long.  The  cells  are  the  same  absorptive  cells  that 
are  found  in  the  middle  intestine,  with  an  occasional  gland  cell,  so 
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intestine,  about  7  mm.  anterior  to  the  anus  (see  fig.  17),  where 
the  cseca  become  more  and  more  shallow  and  finally  disappear 
altogther,  leaving  the  simple  tube  of  the  end  intestine,  the  gonads 
terminate  (cf.  fig.  26). 

The  Testis.  —The  testis  is  a  simple  sac,  the  wall  consisting  of  a 
one-celled  layer  of  large,  rather  flattened  cells  with  prominent 
nuclei.  In  cross  section,  Plate  XLI,  fig.  24,  the  wall  of  the  gonad 
appears  like  a  membrane,  along  which  the  nuclei  are  placed;  in  tan- 
gential section,  Plate  XLIII,  ^g,  53,  the  cells  appear  elongated, 
dovetailing  into  one  another,  with  strong  cell  walls  which  are  wavy 
in  outline,  and  granular  cytoplasm  that  stains  pink  with  the  hsema- 
toxylin-eosin  stain.  Each  testis  has  a  single  duct,  figs.  24,  55,  T.d., 
opening  on  the  dorsal  surface  of  the  body,  very  near  the  side  of  the 
rhynchocwl.  The  duct  passes  dorsally  from  the  testis  through  the 
inner  longitudinal  and  circular  muscle  layers,  and  then  expands  into 
a  bulb-like  portion  with  slightly  thickened  walls,  ^g,  55,  6,  and  again 
narrows  before  opening  to  the  exterior.  The  duct  meets  the  body 
epithelium  at  the  surface,  and  no  bending  in  of  the  latter  has  been 
observed. 

The  youngest  male  cells  are  found  at  the  margin  of  the  testis, 
attached  by  their  bases  to  the  gonad  walls,  figs.  24,  57.  The 
youngest  cells  are  the  largest — .023  mm.  long,  .005  mm.  wide. 
They  are  rather  pear-shaped  cells,  fig.  57,  with  the  distal  end  rounded 
and  the  basal  end  prolonged  into  a  slender  stalk.  The  nuclei, 
N.y  are  large,  with  a  prominent  chromatin  reticulum  and  one 
nucleolus,  n.  The  cytoplasm  is  finely  granular  and  no  cell  mem- 
branes are  present.  From  their  size  it  is  probable  that  these  cell* 
are  spermatogonia.  They  form  a  layer,  one  or  two  deep,  around 
the  periphery  of  the  testis,  and  are  occasionally  found  far  in  toward 
the  middle. 

On  the  median  side  of  the  spermatogonia  comes  a  zone  of  smaller 
cell:?,  arranged  in  radial  rows.  These  are  probably  spermatocytes. 
Mainy  of  them  are  in  division  stages,  and  the  tiny  spindles  are  very 
distinct,  but  are  Uyo  minute  for  any  exact  study. 

In  the  innermost  part  of  the  testis  the  sfiermatozoa,  Plate  XLI, 
fig.  24,  Spz.y  are  found,  and  near  them  very  small  cells  that  are  no 
doubt  the  spermatids.  The  si)cnnatozoa  are  about  .06  mm.  long, 
and  three  parts  may  l>e  distinguished  in  them,  the  head,  the  middle 
piece  and  the  tail,  Plate  XLIII,  fi^.  58,  50.     The  head  is  longer 
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than  wide,  and  is  slightly  broader  at  its  posterior  end.  It  stains 
deep  black  with  iron-h»matoxyIin,  and  blue  with  hsematoxylm-eosiii. 
In  some  iron-h»matoxyIin  preparations  that  had  been  stroDglj  de- 
stained,  the  head  appeared  ashy  gray  with  a  minute  black  pcHnt  at 
the  tip,  fig.  58.  The  middle  piece,  m.6.,  is  a  four-lobed  Btructare. 
In  fig.  59  there  is  a  middle  piece  that  has  been  detached  from  a 
spermatozoan  and  which  resembles  four  small  spheres.  In  side  view 
only  two  of  the  lobes  are  seen.  The  middle  piece  stains  black  with 
iron-hsematoxylin,  and  red  with  hsematoxylin-eosin.  The  tail  is  a 
slender  filament,  in  which  no  structure  could  be  made  oat,  manj 
times  longer  than  the  head. 

The  Ovary, — The  wall  of  the  ovary,  like  that  of  the  testis.  Is  a 
flattened  epithelium,  fig.  54,  Oon.  W. 

No  ovarian  duct  has  been  found,  although  several  specimens  of 
different  ages  have  been  examined.  It  is  possible  that  a  dact  may 
form  in  an  older  stage  than  those  studied,  but  it  seems  more  prob- 
able that  the  eggs  are  discharged  by  rupture  of  the  wall.  The 
latter  view  is  supported  by  the  fact  of  the  difficulty  in  keeping^ 
the  body  wall  intact  while  studying  living  females  with  large 
ova.'  When  a  perfect  specimen  was  placed  on  a  slide  with  sea 
water  and  covered,  a  method  that  was  repeatedly  used  without 
difficulty  for  males,  and  for  females  with  smaller  ova,  the  posterior 
part  of  the  body  would  almost  invariably  fragment.  It  was  also 
difficult  to  fix  and  harden  a  mature  female  without  rupturing  the 
body  wall.     No  especial  importance  was  attached  to  these  facts  at 


1901.]  NATURAL  SCIENCES   OF   PHIIADELPHIA.  715 

eel]  syneytium.  The  smallest  separate  egg  cells,  0.|,  are  rather 
square,  having  as  yet  no  stalk.  The  cytoplasm  is  clear  and  slightly 
granular,  with  no  yolk  granules,  and  there  is  a  delicate  cell  mem- 
brane. The  nucleus  is  round,  about  .0058  mm.  in  diameter;  a 
small  nucleolus  is  present,  but  no  chromatin  is  demonstrable,  proba- 
bly on  account  of  admixture  with  plastin,  and  the  whole  nucleus 
takes  a  plasma  stain,  pink  with  hsematoxylin-eosin. 

In  the  next  stage,  the  young  ovum,  0.,,  has  lengthened,  the 
distal  end  is  somewhat  rounded  and  the  proximal  end  more 
slender,  so  that  the  whole  cell  is  now  pear-shaped.  The  proximal 
end  constricts  more  and  more  until  it  becomes  a  slender  stalk,  by 
which  the  rounded  distal  end  or  cell  body  remains  attached  to  the 
gonad  wall.  The  nucleus  has  enlarged,  measuring  about  .023  mm. 
in  diameter,  likewise  the  nucleolus,  in  which  scattered  vacuoles  are 
forming.     Yolk  granules  are  beginning  to  appear  in  the  cytoplasm. 

After  the  appearance  of  the  yolk  the  cytoplasm  has  quite  a 
different  look,  being  denser  with  the  fine  yolk  granules  scattered 
throughout.  The  nucleus  of  this  stage,  O.g,  is  much  larger,  .035 
mm.  The  nucleolus  has  not  increased  much  in  size,  but  the  small 
scattered  vacuoles  have  fused  into  one  large  disk -shaped  vacuole, 
n,v(ic,,  at  the  periphery  of  the  nucleolus. 

The  ovum  is  now  surrounded  by  two  egij^  membranes,  the  outer 
of  which,  o.O.mb.y  is  considerably  thicker  than  the  inner  and 
stains  blue,  while  the  inner  takes  a  faint  pink,  haimatoxylin-eosin 
stain.  The  formation  of  the  egg  membranes  has  not  been  fol- 
lowed with  any  exactness,  but  I  believe  that  both  membranes  are 
formed  by  the  egg.  Bohmig  (1898)  believes  this  is  the  case  in 
Stichodemma  gnvceme.  Montgomery  (l'i95)  states  that  in  S, 
e'dhardi  only  the  inner  eg^  membrane  is  a  '*  yolk  membrane,*'  the 
outer  being  derived  from  the  germinal  epithelium  and  is  therefore 
a  true  chorion. 

The  oldest  stage  found,  figs.  25,  52,  is  that  of  a  free  ovum  in 
the  centre  of  the  gonad,  no  longer  attached  to  the  wall  by  its 
stalk.  Both  membranes  are  present,  the  outer  one,  fig.  52, 
0.  O.mb.y  being  often  broken  and  discontinuous,  as  if  it  were  about 
to  be  sloughed  off.  This  appearance,  however,  may  be  an  artifact, 
as  the  specimen  from  which  it  is  drawn  was  badly  shrunken.  At 
this  stage  the  gonad  contains  twenty  or  more  ova  of  equal  size,  in 
such  close  contact  with  each  other  that  they  assume  a  polygonal 
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form.  This  is  seen  in  fig.  56,  a  slightly  younger  stage,  drawn 
from  life.  It  is  likely  that  several  or  many  ova  ripen  in  one  gonad 
at  onoe,  and  not  one  at  a  time  as  in  many  Nemerteans. 

The  cytoplasm  of  this  oldest  stage  stains  a  bright  pink  with  the 
hsematoxylin-eosin  stain,  and  is  charged  with  yolk;  the  nucleus  is 
very  large,  hs  diameter  being  about  half  that  of  the  ceU,  the  greater 
part  of  its  contents  still  taking  the  plasma  stain.  The  nucleolus  is 
either  one  large  rounded  body,  usually  placed  peripherally,  or  it  is 
broken  up  into  numerous  small  fragments,  which  lie  around  the 
periphery  near  the  nuclear  membrane,  fig.  61,  n.  Several  vacuoles 
of  varying  size  are  present  in  the  nucleolus. 

The  attempt  has  been  made  to  determine  whether  there  is  any 
priority  in  the  ripening  of  the  sexual  products  of  either  end  of 
the  body.  No  difference  in  the  respective  ages  of  the  gonads  of  the 
two  ends  has  been  observed  in  the  specimens  studied.  In  any  one 
immature  gonad  different  stages  may  be  found,  the  youngest  cells 
lying  peripherally,  attached  to  the  gonad  wall,  the  older  cells 
toward  the  centre  and  free. 

11.  The  Caudicle. — The  caudicle,  a  term  suggested  by  Mont. 
gomery  (1897  a)  as  a  translation  of  Burger's  **Schwanzchen,"  may 
be  defined  as  the  slender,  thread-like  process  at  the  posterior  end  of 
the  body  of  certain  Heteronemerteans." 

The  caudicle  of  Zygeupolia  in  life,  figs.  4,  5,  6,  appears  as  a 
slender  white  filament,  and  a  low  magnification  reveals  a  ciliated 
surface  and  what  seems  to  be  a  quite  regular  segmentation.      A 
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assume  a  more  ventral  position,  finally  lying  on  the  ventral  surface 
of  the  body,  Plate  XLI,  fig.  27.  In  this  position  they  pass  over 
into  the  caudicle.  In  the  caudicle,  fig.  28,  C.L.jV.,  the  nerves  lie 
lalero-veutrally,  and  extend  to  the  posterior  end. 

The  transition  from  the  end  of  the  body  to  the  caudicle  is  also 
marked  by  the  sudden  disappearance  of  the  cutis  and  outer  longi- 
tudinal muscle  layer.  This  is  seen  in  fig.  27,  a  slightly  oblique 
cross  section,  that  passes  through  the  wall  of  the  body  dorsally  and 
the  wall  of  the  caudicle  ventrally. 

A  cross  section  through  the  caudicle,  fig.  28,  shows  that  it  is 
a  hollow  tube  with  the  following  structure:  (1)  the  epithelium, 
(2)  the  two  lateral  nerves  in  the  epithelium,  (3)  the  circular  mus- 
cle, (4)  the  inner  longitudinal  muscle,  and  (5)  mesenchyme  cells 
bordering  on  the  central  blood  space. 

The  epithelium  is  composed  of  ciliated  supporting  cells,  fig.  12, 
S.  C.f  very  similar  to  those  of  the  body,  but  with  a  smaller  cell  body 
and  longer  stalk  (cf.  figs.  2  and  12) ;  large  gland  cells,  fig.  11,  lying 
mostly  on  the  dorsal  surface,  the  secretion  staining  red  with  eosin, 
with  very  large  nuclei  at  the  base  and  abundant  cytoplasm  enclosing 
the  secretion ;  and  very  numerous  interstitial  connective  tissue  cells 
between  the  bases  of  the  epithelial  cells,  above  the  basement 
membrane.  The  epithelium  of  the  caudicle  as  a  whole  is  slightly 
higher  than  that  of  the  body,  measuring  about  .04  mm.  in  height. 
The  nuclei  of  the  connective  tissue  cells,  fig.  28,  Cn.T.N.,  are  so 
prominent  and  the  cells  so  numerous  that  the  effect  is  like  that  of 
undifferentiated  tissue.  Burger"  (1895),  p.  239,  says  in  this  con- 
nection: **  Es  liisst  der  Reichthum  an  Kernen  wohl  keinen  an- 
dercn  Schluss  zu,  als  dass  die  Zellelemente  der  Gewebsschichten 
uud  (Ics  Parenchyms  des  Schwiinzchens  im  Vergleich  zu  denen  des 
Korpers  ganz  ausserordentlich  klein  sind.*' 

Tiic  lateral  nerves,  fig,  28,  C.L.N,,  lie  in  the  epithelium  outside 
the  circular  muscle  layer,  latero-ventral  in  position.  No  ganglion 
cells  could  be  detected  around  the  fibrous  core.  The  circular  muscle 
layer,  CM,,  is  reduced  to  a  very  thin  layer  of  two  or  three  fibres; 
the  longitudinal  muscle,  i,L,M,,  is  also  a  layer  of  but  little  thick- 
ness. The  central  blood  space,  BLL,,  is  bordered  by  scattered 
mescnchym  cells,  mes.,  large  {)ear-shaped  cells,  attached  at  first  to 
the  muscular  wall,  but  later  fioating  freely  in  the  lacuna. 

^'  For  the  sake  of  clearness  the  great  namben  of  the  oonneotive  tiflBue  cells 
in  ilie  epidermis  are  not  represented  in  fig.  28. 


718 


PROCEEDINGS  OF   THE   ACADEMY   OF 


[Dec. 


It  18  thus  seen  that  the  caadicle  of  Zygeupolia  is  a  strudaie 
from  which  many  organs  of  the  body  are  absent,  namely:  the  ali- 
mentary canal,  the  gonads,  the  rhjnchocoel,  the  outer  longitudinal 
Tnuscle  layer  and  the  cutis. 

The  significance  of  the  caudicle,  however,  is  not  clear,  and 
several  explanations  may  be  suggested  :  (1)  The  caadicle  has 
remained  in  a  simple,  primitive  or  embryonic  condition,  while  the 
rest  of  the  body  has  become  differentiated. 

(2)  The  caudicle  is  a  degenerate  structure,  the  d^;eneration  of 
certain  organs  having  begun  at  the  posterior  end  and  continued 
gradually  forward. 

(3)  The  caudicle  is  a  coenogenetic  structure,  with  a  certain 
physiological  function. 

Of  these  views,  no  positive  proof  can  be  brought  forward  in 
regard  to  the  first  two.  The  varying  complexity  of  the  caudicles 
of  different  genera — for  example,  that  of  Zygeupolia  and  the  caudi- 
cle described  by  Burger  (1895)  for  Cerebratulus  marginaius,  con- 
taining all  the  organs  of  the  posterior  end  of  the  body — ^might  sup- 
port the  view  of  degeneracy,  but  this  argument  may  hardly  be 
used  until  we  know  more  of  the  origin  and  phylogeny  of  the  cau- 
dicle. 

It  seems  much  more  probable  that  the  caudicle  of  the  Nemer- 
teans  has  arisen  coenogenetically,  and  an  explanation  of  its  mode 
of  origin  has  been  suggested  by  the  comparison  with  a  Rfaabdoccel 
Tarbelkrian,  Macroitoma  hmirix  Oe.t  describcti  hy  Graff  (18^21 
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that  the  large  blood  lacuna  occupies  the  entire  space  within  the 
muscular  wall  of  the  caudicle  of  Zygevpolia,  and  that  the  mesen- 
chym — blood-forming — cells  are  very  abundant,  suggests  that  one 
functiou  of  the  caudicle  may  be  the  formation  of  new  blood  cells. 
This,  however,  also  takes  place  throughout  the  blood  vessels  of  the 
body.  The  large  blood  lacuna  of  the  caudicle  is  probably  a 
means  of  aerating  the  blood,  making  respiration  another  possible 
function  of  this  problematical  structure. 

Literature  of  the  Caudicle, — The  caudicle  has  been  known  in 
literature  under  various  other  names,  and  considerable  confusion 
has  arisen  from  the  multiplication  of  terms,  and  from  the  fact  that 
the  caudicle,  which  is  an  adult  structure,  has  been  confounded 
with  the  regenerating  **  papilla*'  so  frequently  found  at  the  poste- 
rior end  of  Nemerteans  that  have  been  broken. 

For  this  reason  an  account  of  the  history  and  synonymy  of  the 
caudicle  and  the  difierences  between  the  true  caudicle  and  the 
regenerating  posterior  end  will  be  given,  at  perhaps  greater  length 
than  the  importance  of  this  small  structure  demands. 

The  following  papers  will  be  separated  under  two  headings  I, 
those  describing  the  true  caudicle;  II,  those  in  which  other  struc- 
tures have  been  mistaken  for  the  true  caudicle." 

I.  Ehrenberg  and  Hemprich  (1831)  describe  the  new  genus 
Micrura  with  **  anus  sub  cauda,"  and  Mlerura  fasciolata  nov. 
sp.,  '*  .   .   ,   .   anus  terminalis  gub  processu  caudali  parvo,  albo." 

Busch  (1851)  (cited  by  J.  Miiller,  1854)  mentions  and  figures, 
Taf.  II,  Fig.  8,  a  Nemertean  with  a  caudicle  (**  Schwanzan- 
hang**).  The  worm  is  described  under  the  name  of  Alardus 
Cauda  ti(j^. 

Diesing  (1851)  refers  to  Micrura  Hemp,  et  Ehr.  ^^  Nem cries 
Oersted,  as  with  a  **  processu  terminali  poslico  filiformi  brevis- 
simo. "  He  describes  the  new  species  Meckelia  Knoni  Diesing, 
**  corpus  depressum  retrorsum  parum  augustatum  processu  brevis- 
simo  filiformi.*' 

Dalyeli  (1853),  Vol.  II,  (cited  by  Krohn,  1858),  describes 
under   the  name    Gordiiis  four  Nemerteans   that  would    now  be 

'^  In  this  review  of  the  history  of  the  caudicle  some  of  the  earliest  and 
80tne  of  the  most  important  papers  in  Nemertean  literature  are  referred  to, 
but  no  attempt  has  been  made  to  give  a  complete  list  of  all  the  observations 
on  the  subject. 
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recognized  as  Micrurce.    They  are  O.  viridU  spinifeVy  O.  purpureu» 
spinijer^  O,  fragilis  spinifer  and  O,  fascicUus  spinifer, 

Johannes  Miiller  (1854)  reports  finding  a  young  worm  within 
the  larva  Pllidium  gyrans,  and    also  others  in  the  water  which 
have  a  "  Schwanzanhang/ '    and  resemble  the  Alardtia  caudaJtu» 
Busch.     The  latter  is  figured,  after  Busch,  on  Taf.  IV,  Fig,    2. 
Miiller  says  ''  Mit  dem  Schwanzauhang  kann  sich  das  Thierchen 
auf  dem  Glase  anhalten  und  wie  festleimen  und  ist  dann  schwer 
von  der  Stelle  zu  bringen,"     He  believes  that  the  young  worm 
within  the  larva,  resembling  the  Alardus  of  Busch,  is  the  same  as 
Micrura  fasciolata  Ehr.  et  Hemp.      Miiller  also    quotes  a    letter 
from  A.  Krohn,  dated  November  19,  1851,  in  which  Krohn  speaks 
of  finding  at  Naples  a  young  worm  within  the  Pilidium  gyransi 
**  Der  Leib  desselben  ist  langlich  oval,  nach  vom  zu  etwas  ver- 
schmachtigt.     Mitten  am  hinteren  Ende  findet  sich  ein  ganz  kurzer 
cylindrischer  Anhang,    der  durch   wenige  aufeinander    folgende 
Querwiilste  wie  gegliedert  erscheint.     Die  Oberflache  des  Leibes, 
so  wie  auch  die  des  Anhanges  ist  wie  bei  den  Turbellarien  dicht 
mit  schwingenden  Cilien  besetzt." 

Krohn  (1858),  referring  to  the  young  worm  within  ih»  Pilidium, 
gyranSf   says:  '*  In  Helgoland  sah  ich  1854  mehrere  arten  von 

Pilidium Der    Schwanzauhang    wird   an    den   mehrsten 

Nemertinen  von  Pilidien  beobachtet,  und  wird    nur  selten   ver- 

misst Die  Nemertinen   mit  Schwanzauhang  gehoren    zu 

der  Gattung  Micrura  Ehr.,  wo  mit  Aiurdm  Busch  identisch  ist'* 
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eiDen   einfachen   Auswuchs  der   Korperwand  dantellty  und  wie 
diese  mit  Flimmerhaaren  bedeckt  erscheint" 

M'lDtosh  (1869)  describes  the  following  structure:  '*  The  pos- 
terior ead  of  the  body  in  Mierura  {Styltts)  requires  special  mention, 
since  there  is  superadded  a  peculiar  elongated  and  contractile  style. 
This  appendage  seems  to  be  formed  by  a  prolongation  of  the  cuta- 
neous and  part  of  the  muscular  (longitudinal  and  circular)  textures 
of  the  body  wall  of  the  animal.  The  entire  organ  in  contraction 
has  a  granular  appearance,  the  coarsest  granules  and  occasionally 
a  few  circular  masses  of  brownish  pigment,  being  at  the  tip. 
Within  these  coats  is  a  circular  chamber,  which  undergoes  various 
alterations  in  size,  and  contains  a  transparent  fluid.  This  cavity 
is  not  connected  with  the  digestive  tract,  which  opens  by  a  termi- 
nal pore  at  the  base  of  the  process,  nor  can  proboscidian  discs  be 

seen  therein its  connection  with  the  circulatory  [system] 

appears  most  probable." 

M' In  tosh  (1874)  says  that  the  genus  Mierura  has  "  a  soft  fili- 
form caudal  process,  capable  of  attachment."  He  further  alludes 
to  '' a  pale  caudal  filament "  and  "  a  slender  styliform  process 
attached  to  the  tail*'  which  ''  can  be  elongated  to  an  extreme 
degree." 

liubrecht  (1887)  used  the  term  '' caudal  papilla  "  throughout 
his  dciicription  of  the  caudiclo. 

Verrill  (1893),  in  defining  the  genus  i/tcrwra,  says:  "Poste- 
rior end  of  the  body  provided  with  a  median  slender  cirrus,  above 
the  anus.  This  genus,  as  here  defined,  difiers  from  Lineua  in  little 
else  than  the  presence  of  a  well-marked  contractile  anal  cirrus, 
which  may  often  bo  distinguished  even  in  alcoholic  specimens. 
From  Cerebratulus,  which  also  has  the  anal  cirrus,  it  differs  in  the 
form  and  muscular  structure  of  the  body  posteriorly."  In  other 
parts  of  this  work  the  terms  **  anal  papilla,"  **  caudal  papilla" 
and  **  caudal  filament"  are  indiscriminately  used. 

Verrill  (1895)  employs  the  expression  **  caudal  cirrus." 

Bur*;er  (1895)  describes  **  ein  diinnes  5-15  mm.  langes,  meist 
bonitonartig  starres,  wcissliches  Anhiingsel,"  which  he  terms  "  das 
Schwiiiizchen."  On  p.  24,  in  reviewing  the  work  of  Dalyell, 
RQrger  employs  another  term,  saying  that  Dalyell  **  den  Appendix 
beobachtct  und  gut  gczcichnet  hat."  ^ 
4G 
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Coe  ( 1895  a),  in  r^ard  to  Certbndului  ladew,  «j8 :  "  The  amw 
is  at  the  end  of  the  bcdj,  just  beneath  the  caodal  papilla." 

Coe  (1901;  gives  ta  one  of  the  generic  characters  of  Cerebrahi' 
luMj  ".  .  .  .  the  posterior  end  extremely  flattened  and  proTided 
with  a  delicate  caudal  cimi?,  which  extends  beyond  the  opening 
of  the  inlestine." 

WiU>u  C.B.  (1900)  uses  Hubrecht's  term  ''anal  papilla'* 
for  the  caudicle  of  CerebrcUulm  laeteut. 

Punnett  (1900)  speaks  of  a  ''  caudal  appendage." 

II.  O.  F.  Muller  (1788)  describes  and  figores,  p.  3S,  tab.  68, 
figs.  18,  20,  a  PUinarioL  filaris :  *'  Ptanaria  linearis  Cauda  filiformi 
contractili."  The  length  of  the  *'  cauda  filifonnis  contractilis  " 
in  fig.  20,  equal  to  the  length  of  the  bodv,  suggests  the  tliought 
that  it  may  be  the  evaginated  proltosds.  Biirger  (1895),  p.  8, 
says  that  this  worm  is  probably  a  Tetragtemma, 

Gnibe  (1855)  describes  two  new  species  of  Meekelia,  The 
first,  J/,  annulata,  resembles  the  M.  Knerii  Diesing.  Grube 
thinks  that  the  "  processus  teruiinalis  "  described  by  IKesing  is  more 
probably  a  regenerating  end;  he  says:  "  Der  processus  brevissimiis 
filiformis  konnte  ein  reproducirtes  noch  junges  Schwanzende  sein." 
The  second  species,  3/.  aurantiaca,  has  the  following  character- 
istics: **  Der  Korper  verschmalert  sich  nach  hinten  sehr  allmah- 
lich,  und  endete  bei  einem  Exemplare  in  ein  viel  diinneres^  war- 
scheinlich  vor  kurzem  reproducirtes  Schw'anzcben." 
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appearance.  The  true  caudicle  is  slender  and  thread-like,  contrao- 
tile  and  usually  twisted;  the  regenerating  papilla  is  stouter  and 
rod-like,  and  does  not  twist  and  contract  like  the  caudicle.  C.  B* 
Wilson  (1900)  contrasts  the  two  structures  as  follows.  On  p. 
IIG,  alluding  to  the  regenerating  end,  he  says:  "  Such  a  papilla 
is  slender  and  almost  pure  white  in  colour.  At  first  it  it  is  difficult 
to  distinguish  it  from  the  true  anal  papilla  with  which  the  body 
normally  terminates,  but  it  may  be  recognized  by  the  fact  that  it 
always  possesses  a  very  broad  base  which  fades  gradually  into  the 
body  wall,  while  the  anal  papilla  is  narrow  and  ends  abruptly  at 
the  emargi nation." 

The  papilla  on  the  Cerebraiulus  found  by  the  writer  was  about  7 
mm.  long,  light  in  color  and  rather  rounded,  not  yet  having  assumed 
the  typical  flattened  shape  of  the  body.  At  its  posterior  end  a 
short,  but  in  all  respects  a  true  caudicle  was  borne.  A  cross  sec- 
tion through  this  true  caudicle  shows  that  it  consists  merely  of  a 
thin  body  wall  enclosing  a  central  blood  space.  The  body  wall  ia 
composed  of  the  epidermis,  in  which  the  two  lateral  nerves  lie,  and 
of  the  circular  and  inner  longitudinal  muscle  layers.  The  blood 
lacuna  has  no  definite  lining,  but  is  bordered  by  numerous  mesen- 
chym  cells.  From  the  caudicle  of  Cerebratulu8  laeteus,  like  that 
of  Zygeupolia,  the  alimentary  canal,  the  gonads  and  the  rhyn- 
(^hocoil  are  absent. 

A  cross  section  through  the  regenerating  papilla  of  my  CerebrU' 
tulius  has  the  same  structure  that  is  found  in  the  section  figured  by 
Dr.  Montgomery.  The  outer  longitudinal  muscle  layer  and  the 
alimentary  canal  are  present,  and  three  blood  vessels— one  dorsal 
and  two  lateral — instead  of  the  central  blood  lacuna.  This  proves 
finally  that  the  structure  observed  by  Dr.  Montgomery  is  a  regen- 
erating posterior  end  and  not  a  caudicle. 

In  both  worms  the  end  of  the  body  tapers  quite  gradually  into 
the  regenerating  portion,  and  it  would  l)e  difficult  to  say  where  the 
old  tissue  ends  and  the  new  begins,  as  differentiation  has  evidently 
gone  on  for  some  time  in  the  anterior  part  of  the  new  tissue.  The 
m():<t  posterior  sections  of  Dr.  Montgomery's  worm  show  that  a 
true  ciiiidicle  had  likewise  l)egun  to  form  there,  but  had  subse- 
(juontly  l>een  broken  off  just  at  its  l)ase.  It  is  seen  from  the  meas- 
urements of  the  two  worms  that  there  is  an  abrupt  change  in  size 
between  the  end  of  the  body  proper  and  the  caudicle,  the  caudicle 
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measuriDg  less  than  half  the  width  of  the  body.  The  diminutioD 
in  size  is  due  to  the  sudden  disappearance  of  the  outer  longitudinal 
muscle  layer,  and  to  the  ending  of  the  alimentary  canal  with  the 
body. 

A  word  must  be  said  here  in  regard  to  the  relative  position  of 
the  anus  and  the  caudicle. 

Verrill  (1893)  states  that  the  caudicle  of  the  genus  Mierura  is 
above  the  anus,  and  Coe  (1895)  says  the  same  in  r^ard  to  Cere- 
bratulua  ladeua.  From  my  study  of  sections  of  Micrura  eccea  and 
Cerebratulus  lacteua  I  find  that  the  anus  undoubtedly  opens  dor- 
sally  above  the  caudicle.  Nothing  is  easier  than  to  confuse  the 
dorsal  and  ventral  surfaces  of  a  living  worm,  but  in  serial  sections, 
with  definite  structures  for  orientation,  there  can  be  no  such  diffi- 
culty. The  anus  in  Zygeupolia  likewise  opens  dorsally  above  the 
cavdicle^  and  Burger  (1895)  states  that  the  dorsal  position  of  the 
anus  is  usual  in  Nemerteans.  From  these  data  it  seems  likely  that 
a  thorough  investigation  of  all  species  with  caudicles  will  prove  that 
the  dorsal  position  of  the  anus  is  of  general  occurrence. 

Burger  (1895),  p.  238,  says  in  regard  to  the  caudicle  of  Cerebra- 
tuluSf  Micrura  and  Langia:  *^  MorplTologisch  stellt  das  Schwanz- 
chen  nichts  anderes  dar  als  das  stark  und  meist  plotzlich  verjUogte 
hintere  Korperende,  in  das  sich  von  Organen  der  Darmtractus, 
die  drei  Blutgefassstiimme,  die  Genitaltaschen  und  die  Seiten- 
stiimme  fortsetzten,  und  in  welchem  wir  auch  alle  Schichten  der 
Korperwand  bis  auf  die  Cutis,  welche  giinzlich  verschwimden  oder 
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hasty,  and  the  question  has  arisen  in  my  mind,  could  Biirger  have 
mistaken  a  regenerating^  posterior  end  for  a  true  eaudicle  ? 

Without  wishing  to  criticise  the  statement  of  this  distinguished 
investigator,  it  seems  probable  that  a  further  investigation  of  the 
caudicles  of  the  European  species  of  Micrura  and  Cerehraiulvs 
will  result  in  an  agreement  with  the  structure  of  the  American 
species. 

III.  Parasites. 

A  monocystid  Grcgariue  in  its  adult  form  is  frequently  present 
in  the  middle  intestine  of  Zygeupolia,  Large  cysts,  surrounded 
by  a  thick  cuticle  and  containing  various  developing  stages,  are  also 
found  in  the  intestine.  From  their  proximity  to  the  adult  Grcga- 
rines,  and  from  their  resemblance  to  the  stages  figured  by  different 
authors,  it  seems  likely  that  these  are  Gregarine  cysts.  Outside 
of  the  cyst,  in  the  lumen  of  the  intestine,  are  small  amoeboid 
masses,  resembling  some  of  the  stages  within  the  cyst.  These 
amoeboid  masses  also  penetrate  between  or  into  the  cells  of  the 
intestinal  wall  and  probably  into  the  gonads. 

In  some  living  specimens  large  white  spots  may  be  noticed 
among  the  gonads,  fig.  6.  They  are  so  large  that  they  are  easily 
seen  with  the  unaided  eye.  They  appear  stalked,  like  the  ova,  and 
have  a  large  nucleus  with  one  or  more  nucleoli.  Fig.  56,  a  hori- 
zontal optical  section  drawn  from  life,  shows  one  of  these  structures 
in  a  gonad  together  with  several  ova.  In  life  the  cytoplasm  ap^KUirB 
den^H^r  and  darker  than  that  of  the  small  ova,  and  the  conclusion 
first  reached  after  studying  these  living  bodies  was  that  they  were 
the  oldest,  nearly  mature  ova. 

The  examination  of  sections  in  which  these  large  bo<lics  are 
present  h:ts  shown  that  the  first  conchision  was  erroneous  and 
has  ])rovo(l  that  they  are  the  encysted  stages  of  some  parasites 
within  the  cytoplasm  of  the  ovum.  Fig.  GO  is  a  transverse  section 
throu;rh  the  body  wall  antl  the  wall  of  the  gonad,  showing  the 
i'vst,  surrounded  by  o;j:g  cYto])hism,  r^.,  and  attached  to  the 
gona<l  Willi,  Uofi.  ir.  The  cyst  is  surrounded  by  a  striate<l  cuticle," 
(V/.,  and  outside  the  cuticle  is  a  deliciitc  membrane  staining  like 
the  cell  membrane.      In  the  cytoplasm  of    the  base  are  two  egg 

'The  reference  line  from  Ctl.,  fig.  GO,  only  extends  ars  far  as  the  egg  mem- 
brane, insteiyl  of  to  the  cuticle  within. 
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nuclei,  N,  The  cytoplasm  of  the  cyst  has  a  very  difierent  stiuning 
reaction  from  that  of  the  egg,  staining  a  faint  violet  with  hsema- 
toxylin-eosin,  and  having  a  finely  granular  appearance.  The 
nucleus  of  the  cyst,  N.par,,  is  irregular  in  outline,  in  some  epeci- 
mens  with  amoBboid  processes.  It  stains  homogeneously  a  bright 
red,  haematoxylin-eosin,  while  the  nucleoli  are  darker  and  fre- 
quently vacuolated. 

The  presence  of  the  additional  egg  nuclei  in  the  cytoplasm  at 
the  base  of  the  cyst  render  it  probable  that  the  parasite  entered 
the  cytoplasm  when  the  ovum  was  in  a  syncytium.  The  presence 
of  the  parasite  may  have  caused  an  abnormal  growth  of  the  egg 
cytoplasm,  or  the  latter  may  have  merely  expanded  with  the  growth 
of  the  cyst.  In  its  appearance  the  cytoplasm  around  the  cyst  is 
like  that  of  the  normal,  uninfected  eggs. 

Figs.  48,  61,  show  two  infected  egg  cells  from  a  different  indi- 
vidual, with  amoeboid,  probably  earlier  stages  of  the  parasite. 
Par,     In  this  particular  worm  almost  every  egg  has  been  infected. 

As  a  rule,  the  gonads  of  the  male  specimens  that  were  studied 
were  not  infected,  but  in  a  few  worms  the  testes  contained  large 
bodies  that  were  evidently  parasites,  and  that  resembled  some  of 
the  stages  found  in  the  ovaries. 

The  relation,  if  any  exists,  between  the  amoeboid  masses  found 
in  the  intestine  and  those  within  the  egg  cells  has  not  as  yet  been 
worked  out,  as  it  is  not  within  the  scope  of  the  present  paper, 
but  in  consideration  of  the  prominence  of  these  parasites  and  of 
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ova  that  accompanj  the  Gregarines."  The  "ova"  measured 
about  7^7  inch  in  diameter  and  each  contained  an  ''embryo*' 
that  made  evident  movements.  They  have  two  coats,  an  inner 
faintly  striated  and  an  external  without  markings.  The  con- 
tained *  *  embryo ' '  is  finely  granular  and  has  a  large  pale  nucleus. 
M'liitodh  regards  these  ''ova"  as  altogether  different  from  the 
true  ova  of  the  Borlasia, 

Wheeler  found  in  the  body  cavity  of  the  Annelid  Myzodoma 
glabrum  great  numbers  of  amceboid  masses  that  he  regards  as  pos- 
sibly the  young  stages  of  some  Gregarinc.  The  body  cavity  was 
distended  with  ova,  and  among  them  occurred  the  parasites.  He 
says:  ''In  most  cases  the  uniformly  staining  and  rather  shrunken 
body  of  the  parasite  was  produced  into  a  long  fine  point  which 
had  (penetrated  the  cytoplasm  of  an  ovum.  In  a  few  instances  a 
single  amoeba  had  two  points,  each  entering  the  bo«ly  of  an  adja- 
cent ovum  (fig.  54).  The  cytoplasm  of  the  ova  thus  attached 
contained  large  granules  which  took  up  the  hematoxylin  with 
avidity.  These  granules  were  larger  and  more  numerous  than 
those  which  occur  in  normal  ova  of  about  the  same  size."  The 
amcebo)  are  also  found  outside  the  ova. 

IV.  General  Conclusions, 

The  description  of  the  organs  of  Zygeupolia  given  in  the  ana- 
tomical section  of  this  i^ayier  makes  it  evident  that  this  genus  b  a 
primitive  one  and  that  it  has  affinities  with  both  Proto-  and  Hetero- 
ncmerteans. 

The  questions  now  to  be  discussed  are  (1)  the  relationship  of 
Ztjgmpo/la  to  other  orders,  es{)ecially  the  Protonemerteans ; 
(2)  the  position  of  Zygeupolia  within  its  own  onler. 

The  following  chnnictcrs  undoubtedly  entitle  Zygeupolia  to  a 
place  in  the  order  of  the  Heteronemertcans:  the  i>osition  of  the 
lateral  nerves,  out8i(]e  the  circular  muscle  layer;  the  presence  of 
the  rntis  and  outer  longitudinal  muscle  layer;  the  situation  of  the 
mouth  i)ohind  the  brain;  the  absence  of  stilets  in  the  proboscis 
and  of  a  blind  intestine. 

The  alimentary  system  of  Zygeupolia  conforms  with  the  general 
I  leti'i-oneinertean  plan,  which,  however,  is  essentially  the  same  as 
that  (jf  the  Mcsouemcrtoans  and  such  Protonemerteans  as  Cari- 
ninn  and  Iluhrechtin. 
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The  blood  system  of  Zygeupolia  is  of  the  Heteronemerteaii  type, 
Hubrechtia  being  the  only  Protonemertean  that  approacheB  it  io 
any  way,  namely,  in  the  presence  of  a  dorsal  blood  vessel. 

In  the  structure  of  the  nervouB  system  and  the  cerebral  sense 
organs  Zygeupolia  is  again  a  Heteronemertean ;  but  hj  no  means 
the  highest  type  of  brain  or  sense  organ  is  represented,  Zygeupolia 
having  a  very  simple  Heteronemertean  brain  and  cerebral  sense 
organ. 

The  presence  of  muscular  crosses  in  the  proboscis  and  its  general 
structure  are  further  characters  in  common  with  certain  Hetero- 
nemerteans. 

The  absence  of  lateral  slits  is  a  primitive  character,  and  one 
common  to  all  the  Protonemerteans  and  to  the  more  primitive 
Heteronemerteans.  This  character,  as  we  know,  is  possessed 
by  Zygeupolia,  The  inner  circular  muscle  layer  of  Zygeupolia  is, 
in  my  belief,  a  primitive  character,  and  the  short  extent  of  the 
layer  is  explicable  on  the  grounds  that  the  thickened  region  in 
front  of  the  middle  intestine  is  only  the  remnant  of  a  layer  that 
was  once  continuous  throughout  the  body. 

The  presence  of  this  muscle  layer  in  a  limited  region  in  Mierura 
casca,  and  of  a  similar  layer  in  M.  alaskenais^  Coe(1901),  shows 
that  an  inner  circular  muscle  layer  exists  in  two  genera  of  the 
Heteronemerteans.  The  dorso- ventral  fibres  of  the  Hetero- 
nemerteans, regarded  by  Burger  as  derived  from  an  inner  circular 
layer,  and  the  so-called  *'  oesophageal  muscles"  (''Darmmuscu- 
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system  and  cerebral  sense  organs,  and  of  the  proboscis;  while  the 
affinities  with  the  Protonemerteans — and  certain  Heteronemerteana 
— arc  in  the  absence  of  lateral  slits,  in  tlie  ])re8ence  of  an  inner  cir- 
cular muscle  layer  and  of  crossch  between  this  layer  and  the  outer 
circular,  and  in  the  lateral  grooves,  if  sense  organs. 

The  general  simplicity  of  its  Heteronemertean  structure  and  the 
several  Protonemertean  characters  bring  Zygeupolia  very  near  to 
the  Protonemerteans,  and  through  Zygeiipolia  the  whole  Hetero- 
nemertean order  is  more  closely  connected  with  the  Protonemer- 
teans. 

'  The  question  now  arises,  To  which  of  the  families  of  the  Hetero- 
nemerteans  does  Zygeupolia  belong— to  the  Eupoliidoi,  or  to  the 
Lineidif  ?*• 

The  chief  characteristics  of  the  two  families  will  now  be  given, 
according  to  Burger  (1895): 

The  EupolncUe, — (1)  No  lateral  slits  in  the  head,  the  cerebral 
canal  opening  directly  outward  or  into  shallow  ventral  furrows. 

(2)  No  muscular  crosses  in  the  proboscis. 

(3)  The  proboscis  musculature  consists  of  two  layers,  an  outer 
circular  and  an  inner  longitudinal  muscle  layer. 

(4)  A  head  gland  is  prominent,  the  gland  cells  reaching  back 
into  the  (i>3ophagcJil  region. 

The  LinrUhr.  —  (1)  The  canal  of  the  cerebral  organ  opens 
usually,  not  directly  outward,  but  into  deep,  or  sometimes  shallow, 
lateral  slits  in  the  head." 

(2)  Two  muscular  crosses  in  the  probo^scis. 

(3)  The  proboscis  musculatur  consists  of  three  layers — longitu- 
<linal,  circular  and  longitudinal  muscle  layers;  if  any  one  of  these 
layers  is  absent  it  is  the  inner  longitudinal  one. 

{4)  The  head  gland  is  represented  by  a  few  gland  cells,  and 
does  not  extend  posterior  to  the  brain. 

I*  In  my  prelimiimry  note  upon  Zygtupoli'i  ^1900  a)  this  f^enus  is  placed 
in  tlio  Kii'iM)lii(hu,  on  aeconnt  of  tho  ahneuce  of  lateral  slitH  and  tb«.>  supposed 
absencv  of  niuHculiir  (tosm'h  in  the  proboBcis.  Ah  1  have  Hiuce  found  muscu- 
lar on>KHc8  in  the  pn)lH)Kis,  I  wish  to  correct  thin  error. 

'^  Hiir^cr'A  own  words  in  regard  to  the  lateral  Hlits  are  here  given  (1886, 
p.  013):  ''I)er  Canal  des  ( Cerebral  organs  niundet  in  der  Kegel  nioht  direct 
nncli  auss(*n,  ^4onde^n  in  tiefe  Intfnile  horizontale  Tiischen,  welche  durch  die 
Kopfspalten  gebildetsind.  Die  Kopfnpalten  sind  wecliselnd  tief :  sie  isichnei- 
dcn  Iiiiutig  bis  auf  dan  Him  ein,  aber  die  siud  aucb,  obwohl  in  selteneo 
P'allen,  nur  durch  flache  laterale  JiiDgBbncbten  angedeatet." 
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The  LineidiB  are  'subdivided  into  the  Amicrurse,  forms  without 
a  caudicle,  and  the  Micrurse,  forms  with  a  caudicle. 

Zygeupolia  agrees  with  the  above  description  of  the  Supoliidse  in 
one  point  only,  t.e.,  in  the  abs^ce  of  lateral  slits  in  the  head. 
The  number  of  the  muscle  layers  of  the  proboscis  is  the  same  in 
bothy  but  the  position  of  the  layers  is  reversed  in  Zygeupolia^  the 
longitudinal  muscle  being  the  outer;  the  circular,  when  present, 
the  inner.  It  will  be  recalled  that  the  circular  layer  is  absent 
from  the  ''  anterior  region  "  of  the  proboscis  of  Zygeupolia. 

The  structure  of  the  proboscis  musculature  of  the  **  middle 
region  "  in  Zygeupolia  agrees  with  what  Burger  evidently  regards 
as  the  less  common  condition  in  the  Lineidie,  namely,  in  the 
absence  of  the  innermost  of  the  three  muscle  layers. 

Muscular  crosses  are  found  in  the  proboscis  of  Zygeupolia  ;  bat 
this  is  a  very  variable  character,  for  different  individuals  may 
have  a  dorsal  and  ventral  cross  of  equal  size,  a  strong  dorsal  with 
a  faint  ventral  cross,  or  a  dorsal  cross  only. 

The  absence  of  a  definite  head  gland  and  the  presence  of  a  cau- 
dicle are  common  to  both  Zygeupolia  and  the  Micruran  Lfineidse. 

The  neurochord  cells  of  Zygeupolia  are  an  evidence  of  speciali- 
zation, for  hitherto  these  cells  have  been  found  only  in  highly 
organized  genera. 

It  is  evident  that  Zygevpolia  agrees  best  with  the  exceptional 
members  of  the  Lineidic — i.e.,  with  those  Lineidse  whose  cerebral 
canals  open  directly  to  the  exterior,  and  from  whose  probosces 
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slits,  possesses  a  character  that  is  general  in  the  Eupoliidss  and 
exceptional  in  the  LiueidoB;  the  number  and  arrangement  of  the 
muscular  layers  of  the  proboscis  make  a  second  character  only 
occasional  in  the  Lineidie,  and,  finally,  variations  occur  in  the  num- 
ber of  the  proboscis  crosses  in  Zygevq>olia,  a  character  that  is  con- 
stant in  the  Lineid^c.  Therefore  Zygeupolm^  with  one  primitive 
character,  a  second  correspon<ling  to  a  reduced  number  of  parts 
in  the  Lincidse,  and  a  third  that  varies  in  different  individuals, 
is  undoubtedly  a  form  in  transition  from  a  more  simple  and  primi- 
tive couditicm  to  a  complex  state.  It  may  be  regarded  as  the 
most  primitive  member  of  the  Lineidie  yet  described." 

In  general  external  characters,  Zygeupolia  comes  nearer  to  the 
genus  Micrura  than  to  any  of  the  other  genera  of  the  Lineidse. 
The  generally  small  size,  the  body  more  or  less  rounded  poste- 
riorly and  the  presence  of  a  caudicle  are  characters  common  to 
both.  To  Micrura  caaty  Zygeupolia  bears  a  most  striking  resem- 
blance in  size,  shape  and  color,  and  the  two  can  scarcely  be  distin- 
guished except  with  a  hand  lens,  which  reveals  the  presence  of 
lateral  slits  in  the  former  and  their  absence  in  the  latter. 

The  relation  of  the  Heteronemerteans  to  the  Protonemerteans 
is  an  interesting  question.  The  position  of  the  lateral  nerve 
chords  is  relatively  the  same  in  both,  the  outer  longitudinal  muscle 
layer  of  the  Heteronemerteans  being  merely  a  later  formation  from 
the  ectoderm  (Biirger,  1894),  and  the  cutis  glands  being  formed 
by  the  niuking  beneath  the  surface  of  certain  epithelial  gland  cells. 
Latenil  slits  are  absent  among  the  more  simple  Eupoliidse,  and  I 
h(){>e  to  have  shown  in  this  paper  that  an  inner  circular  muscle 
layer,  or  its  derivatives,  is  quite  common  among  the  lleterone- 
mertoans. 

It  scorns  to  me  that  the  Heteronemerteans  are  very  closely  related 
to  the  rrotonomerteans,  the  Lineidie  being  connected  by  forms  like 
Zif(jfH]}o/iaf  the  Eupoliithe  and  Huhrcchiin^  and  that  the  Metano- 
merteans  and  the  Mesonemertean  Cephaloihrix  are  widely  divergent 
forms. 

** Since  the  above  ^as  written  the  new  Hcteronemertean,  J/i>r<'/;a  rt//a 
I'lHiiM'tt  (1!U)1  //),  has  l)fen  deaoiilM'd  as  the  most  priniitivo  member  of  the 
LiiU'i(i:v.  Wwi  ZymvpoUn,  in  ent«iing  the  family  of  the  Lineidtr,  muHt 
uHriiiiiM'  the  lowe»>t  position  until  an  even  more  primitive  form  is  disoovered. 
Within  the  last  few  .years  ho  many  new  Ncmertean  genera  have  been  foand 
thnt  >ve  niiiy  look  contidcntly  tor  further  additions  to  the  group. 
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In  regard  to  Carinoma,  I  agree  with  the  view  recently  advanced 
by  Bergendal  (1900  b)  that  it  is  more  of  a  Protonemertean  than 
a  Mesonemortean,  for  its  points  of  agreement  with  the  Protone- 
merteans  are  far  more  numerous  than  with  Cephaloil\rix,  Bergen- 
dal's  suggestion  to  retain  Hubrecht's  broader  order  of  the  PalsBO- 
nemertiui,  including  the  four  families  of  the  Carinellidae,  Carino- 
midae,  Hubrechlidse  and  Cephalotbricidse,  seems  a  very  excellent 
one.  This  suggestion  is  based  upon  a  comparative  study  of  Carinama 
and  upon  the  discovery  of  the  interesting  form  Callinera  burden, 
a  true  Protonemertean,  in  which  the  cerebral  organs  are  absent. 

In  all  zoology,  as  our  knowledge  advances  and  more  and  more 
new  forms  are  discovered,  the  gaps  between  old  and  once  widely 
separated  families  and  groups  are  gradually  filled  and  the  results 
tend  toward  a  more  elastic  and  broader  classification. 

The  view  is  held  by  some  zoologists  that  the  Nemerteans,  on 
account  of  their  general  uniformity,  are  a  comparatively  recent 
group,  so  that  a  large  number  of  the  members  are  probably  still  in 
existence.  If  this  is  true,  we  may  expect  some  day,  when  our 
present  species  are  better  known  and  all  the  intermediate  forms 
have  been  added  to  them,  to  see  our  existing  lines  of  classificatioo 
laid  aside,  and  in  their  place  one  broad  comprehensive  group. 
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EXPLANATION  OF  PLATES  XL-XLIV. 

All  figures,  except  fig.  63,  refer  to  Zygcupolia.  The  outlines  of  all 
figures,  except  figs.  1,  4,  5,  6,  have  been  drawn  with  the  camera  lacida  of 
Zei«8. 

The  following  reference  letters  are  used  in  the  figures  : 
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D.m.er.,  dorsal  mnacnlar  cross. 

Dl.  K.,  durdo- lateral  blood  vessel. 

(/^,  duct. 

ja.L,  end  intestioe. 

Kp.,  epiibelinm. 

hp.M.^  epithelial  mnsole. 

Bp.p.8.,  epithelium  of  proboscis 
shcatli. 

Ep.m,/.,  epithelial  muscle  fibrils. 

AVk/.,  endothelium. 

Kxr.d.,  excretory  duct. 

G.C.^  g:in)(lion  cell. 

G.C  1,  gaiiKli'in  cell  I. 

0,C. II,  ganglion  cell  II. 

6^.  Cm,  gang  ion  cell  III. 

(it. I,  TCi\  htj lining  gland  cell. 

GJ.j,  blue-staining  gland  oell. 

Gl.ii.j  glandular  ridge. 

Gon.,  goimd. 

Go?i  W.,  gonad  wall. 

JI.M.y  horizontal  niUHcle. 

Jf.  v..  head  blood  vessel. 

i.  C  J/.,  inner  circular  mu^lc. 

i.L.Af.y  inner  longitudinal  muscle. 

i.B.L  ,  inner  basement  layer. 

t.A/).,  inner  epithelium. 

i.O.mb.^  inner  egg  membrane. 

J.Ca.,  intestinal  ctccum. 

Jj.G.^  latenil  groove. 

L.M.f  longitudinal  mnwle. 

L.M  f.,  longitudinal  niuncle  fibre. 

L.M.p.H.^  longitudinal  muscle  of 
proboscis  nheath. 

L.N.,  latenil  nerve. 

J  J.  r..  lateral  blood  vessel. 

^/>.  iV.,  lower  dor-al  nerve. 

mf«.,  nie.senohyni. 

M.,  niotith. 

m.h.^  middle  piece. 

}f.  r.,  nieMian  blocKl  vessel. 

J/  /.,  middle  intestine. 

}f.».,  muscle  strand. 

-V.,  liucli  Urt. 

.V.,.  nucleus  that  has  divided  ami- 
lot  u  ally. 

y.I*(ir.,  nucleus  of  parasite. 

n.,  niiclfolus. 

/t.rtir.,  nucliNtlar  vacuole. 

/!./>.,  nerve  plexus. 

A;>A..  ntphndia. 

.N/'//  />.,  nephridial  main  duct. 

.V////.(/.,  ni'phiiduil  ductule. 

(h  .<*.,  (i'soplia*;us. 

C/c.  A.,  (cM)pliageal  nerve. 


Oe.N.Comm.,     OMophageal     nerve 

commii'sure. 
Oe.Kp.,  oesophageal  epithelium.* 
Ov.,  ovary. 
O.f  ovarian  egg. 

O  |,  young&tt  ovarian  egg  figured. 
0.,,  slightly  older  than  O,. 
0.,.  slightly  older  than  O,. 
o.O.mb.t  outer  egg  membrane. 
o.Ep.,  outer  epithelium. 
0.  C.M.t  outer  circular  muscle. 
o.B.L.j  outer  basement  layer. 
P.,  proboseis. 
P.lf.y  proboscis  nerve, 
P,8.,  proboscis  sheath. 
P.p.,  proboscis  pore. 
Pifir.,  parasite. 
Be.f  rhynchoocel. 
Ed.,  rbynchoda^um. 
Jid.m.,  rhynehodiBum  muscle. 
Re.Ep.,  rhynchooGol  epithelium. 
Rhb.,  rhab  lites. 
r.tn.f.,  radial  muscle  fibres. 
8.,  stomsich. 

S.Ep.,  stomach  epithelium. 
S.  C,  snp|)orting  cell. 
See,,  secretion. 
«/.,  stalk. 

Spg.,  spermatogonia. 
Spz.,  sperniatoasoa. 
T.,  testis. 
T.d.,  testis  duct 

T/t.,  secretions  (?)  of  proboscis  epi- 
thelial cells. 
T.B.,  terminal  bulb. 
ii.D.^.t  upiK*r  dorsal  nerve. 
u.k.,  upper  knob. 
V.Vomm.,  ventral  commiwure. 
V.L,,  ventral  lobe. 
VM.eoit.,  ventral  blood  connective. 
V.tii.er.,  ventral  muttoular  cross. 
ic.,  Hubepitheliiil   cosophugcal   gland 

cells. 
x.,  intracellular  ciliary  prolongati(m8. 
A'(/.,  durstil  muscular  cross  ol' probOB- 

cis. 
A'r.,  ventral  muscular  cross  of  pro- 

boscin. 
y.,  attuciiment  of  proboscis  to  bo<ly 

wall. 
yk.,  yolk. 
2.,  bending  out  of  fibres  from  inner 

jiait  of  proboscis  sheath. 


Platk  XL,  Fig.  1.— Diagrammatic    horisontal    optical    section  of  the 
anterior  pait  of  the  l>ody. 

Fig.  2. — Cunibintd   drawing  of  parts  of  a  cross  section  of  the  body  epi- 
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theliom  and  the  oolrr  longitudinal  muscle  layer,  from  the   biBin  n^atu 
Gilaoa'a  flnid.     X  6(M. 
Fig.  3. — Ganglion  cell  IV  (nenroebord  cell),  from  the  Tentiml  liisiii  lobe. 

xiiaa 

Fig.  4. — Sketch  of  liring  wonn.  natural  size  and  color.  Thia  repteaenta 
the  appearance  of  the  worm  in  exten^^ion;  the  posterior  aid  is  thin  and 
flattened  and  the  colon  are  dull.  The  light  oolcned  median  line  repreaenla 
the  rhjnchocoel. 

Fig.  5. — Sketch  of  UviDg  worm,  natural  size.  The  worm  is  at  rvst^  hot 
not  contracted,  and  the  colors  are  brighter  than  in  the  extended  arate.  The 
cross  lines  in  the  posterior  part  indicate  the  intestinal  caeoa  and  the  gooada. 

Fig.  6. — Sketch  of  liring  worm,  natural  size,  at  rest.  The  white  spots  in 
the  posterior  part  represent  parasites. 

Fig.  7. — Sapporting  cell  from  the  epithelium  of  the  ciliated  pit  at  tha 
oerebral  organ.     X  11^. 

Fig.  8.— Ganglion  cell  IIL  from  the  brain.     X  1120. 

Fig.  9. — O^oglion  cell  I,  from  the  brain.     X  11*20. 

Fig.  10. — A  duster  of  ganglion  cells  of  tvpe  II,  from  the  yentiml  brain 
lobe.     X  ll'iO. 

Fig.  11. — ^Two  gland  cells  from  the  epidermis  of  the  caudicle,  in  an  earlj 
phase  of  secretion.     X  1120. 

Fig.  12. — Portion  of  a  crosi  section  of  the  caudicle  epidermis.     X  604. 

Fig.  13. — A  part  of  the  circular  muscle  layer  from  the  posterior  end  of  the 
holy,  in  longitudinal  section.  Flemming's  fluid,  iron-haematoxylin. 
Conir.  represents  the  contracted  fibrillar  area^  which  occur  at  regalar  inter- 
vals, with  light  non -contracted  regions  between.  Smaller  contracted  streaks 
may  be  seen  half- way  between  the  larger  ones.     X  320. 

Fig.  14. — Two  supporting  cells  from  a  cross  section  of  the  body  epithe- 
lium. Flemming's  fluid,  saffrooin,  gentian  violet  and  iodine.  The  stalks 
are  relatively  longer  than  in  preparations  from  different  fixatives,  jb.  indi- 
cates the  intracellular  ciliary  prolongations.     X  2200  circ 

Fig.  15. — Cells  of  the  boily  epithelium  and  cutis  gland  cells,  from  poster- 
ior eod  of  the  body.  The  blue-staining  cutis  glands  of  this  region  are  moch 
shorter  than  the  red-staiuiog  ^l^i^ds,  and  both  are  smaller  than  the  similar 
glands  of  the  anterior  end.     Gilson*s  fluid.     X  604. 

Fig.  16.— Optii*al  horizontal  section  of  the  brain  and  mouth  region.  The 
main  outlinei  drawn  from  life  and  diagrammatized.     The  blood  system  (in 

Nt  >  un«i  Uif  a^si.i'iniiJKeiii  nerve  fumiiii^ssiire  art?  recount  rue  t<:;d  fr^iu 
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Fig.  22. — Part  of  a  cross  section  of  the  body  through  the  OBSophageal 
region.  The  anterior  end  of  the  uephridial  main  dnct,  Nph.D,^  is  shown, 
and  the  large  expanded  ventral  blood  connectives,  V.bl.con.y  are  yeiy  prom- 
inent.    X  70. 

Fig.  23. — Part  of  a  cross  section  of  the  body  immediately  in  front  of  the 
begiiHiing  of  the  middle  intestine,  showing  the  inner  circular  mnsole  layer, 
i.C.M.,  and  the  dorsal  and  ventral  muscular  crosses,  D.m.cr.,  V.m.er., 
between  the  inner  and  outer  circular  muscle  layers.  The  mnoh  enlarged 
upper  and  lower  dorsal  nerves,  u.D.N.j  l.D,N.y  are  very  prominent. 
X  70. 

Fig.  24. —Part  of  a  cross  section  of  the  body  of  a  male  in  the  region  of  the 
gonads.  Tlic  plane  of  the  section  pas8es  through  one  of  the  intestinal  cnjca, 
I.Vav.^  and  the  narrower  part  of  the  testis.  The  duct  of  the  right  hand 
testis  is  shown,  T.d.  The  sexual  products  of  this  individual  are  only  partly 
mature,  most  of  the  cells  being  in  the  «permatogonic  stage,  Spg,     X  70. 

Fi^.  2'). — Part  of  a  cross  section  of  the  body  of  a  female  in  the  region  of 
the  gonads.  The  oldest  ova,  O.,  are  free  in  the  centre,  the  youngest  are 
attached  to  the  wall  of  the  gonad.  Two  encysted  parasitic  bodies,  Par.,  are 
pre.«^nt  in  the  left-hand  ovary.     X  70. 

Fig.  26. — Cross  section  through  the  posterior  region  of  the  body,  showing 
the  simple  end  intestine,  E.L,  without  lateral  caeca,  and  the  two  dorso- 
lateral blooil  vessels,  Dl.  V.,  that  have  resulted  from  a  forking  of  the  dorsal 
vessel.     The  gonads  are  absent  from  this  region.     X  70. 

Fig.  27.— Cross  section  through  the  junction  of  the  caudicle  with  the  body; 
the  upper  part  of  the  figure  belongi  to  the  body,  the  lower  part  to  the  cau- 
dicle. The  different  character  of  the  walls  of  the  two  parts  is  very  evident. 
The  end  intestine,  i^./.,  has  a  dorsal  position,  and  is  about  to  open  into  the 
anus. 

Fig.  28. — Cro-'s  section  through  the  caudicle,  showing  the  ciiudicle  wall 
and  the  central  blood  lacuna,  Bl.L.  The  great  numbers  of  connective  tissue 
cells,  Cn.T.N.,  actually  present  are,  for  the  sake  of  clearness,  only  approx- 
imately represented.     X  320. 

I'LATK  XLII.  Fig.  20. — Portion  of  a  cross  section  of  the  epithelium  of  the 
median  hlood  vessel.     X  004. 

Fig.  30. — Part  of  a  cross  section  of  the  proboscis  sheath,  about  1.8  n»ni.  in 
front  of  the  heginning  of  the  middle  intestine,  showing  the  origin  of  the  in- 
ner circular  muscle  layer  from  circular  fibres  of  the  proboscis  sheath .  The 
innermost  circular  fibres  of  the  proboscis  sheath  bend  outwanl  at  z,  and  run 
beneatli  the  stomach,  thus  forming  the  inner  circular  muscle  layer.     X  240. 

Fig.  31.  — I*art  of  a  cro^s  section  of  the  epithelium  of  the  oesophagus,  from 
the  anterior  region,  showing  the  subepithelial  gland  cells,  w.     X  604. 

Fig.  ;)2. — Portion  of  the  epithelium  of  the  stomach,  from  a  cross  section. 
X  001. 

Fig.  33.— Half  of  across  seoetion  of  the  alimentiry  tract  through  the 
jun(!tion  of  the  of»s<»phagns  and  the  stomach.  The  upper  pait  of  the  figure 
shows  the  epithelium  of  the  stonuich,  S.Kp.]  the  lower  part  that  of  the 
(li.'iopliagus,  Oe.Kp.  A  fold,  /.,  probably  lepresenta  a  primitive  valve. 
X  320. 

Fig.  34. — Part  of  a  cross  section  of  the  epithelium  of  the  middle  intestine 
from  tlic  posterior  region.  The  cilia  are  blightly  diagrammatic,  being 
usually  massed  together  in  fixeil  preparations.     X  004. 

Fig  3').— Cross  section  through  the  ** anterior  region"  of  the  proboscis. 
X  320. 

Fig.  lU). — Cross  section  through  a  portion  of  the  "glandular  ridge ''  of  the 
proboscis,  showing  several  aggregations  of  rhabdiies,  Rhb.     X  004. 

Fig.  37.— Tangential  sectiun  of  a  portion  of  the  proboecis  from  the  "  mid- 
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die  rqpoo,"  abowiiic  the  loDgitodioal  moade.  Z.  JT.,  with  the  rabepithelisl 
mmele  librila  abore,  mnninf  traosTenelj.     X  604. 

f1|^  38. — Part  of  a  loogimdinal  ficctioo  of  the  proboaeia,  from  the  "  mid- 
dle region,"  flbowing  the  sabepitbelial  moacle  fibrils  in  transrerae 
The  oater  flattened  epitbeliom  is  extreme!  v  tbin.     X  1120. 

Fig.  39. — Part  of  a  loogitodinal  Mctioo  of  the  proboecis,  from  the  " 
ior  Rg;ion.-'    The  outer  epitbeliam.  o.Ep.^  is  oompoeed  of  cells  of  ( 
able  height,  with  abanduit  crtoplasm.     The  subepithelial   moacle 
Ep.m.f,,  are  thickened  in  this'regioD.     X  1120. 

Fig.  40.— Cross  section  throogh  the  ** middle  region"  of  the  pfroboacia, 
showing  both  dorsal  and  rentiml  maacolar  crosses.  Xd.^  Xc,  The  lateral 
nerrcs  fdrm  a  oontioaoos  plexas,  n.p.  The  glandnlar  ridge  of  the  donal 
aorfaoe  is  verj  prominent,  Gl.B.     X  320. 

Fig.  41^— Croese  section  through  the  ''  posterior  region  "  of  the  probosda, 
some  distance  anterior  to  its  termination.  The  probosoiB  nerres  are  ag^in 
separate,  P.N,     X  320. 

Fig.  42. — Small  **  rhynchoc(»l  coxpuscles."     X  1180. 

Fig.  43. — Large  cells  from  the  fluid  of  the  rhTnchoccel^  "  rhynchoooel  cor- 
puscles." The  two  naclei,  3\,  are  probably  the  result*  of  amitosia. 
X  1120. 

Fig.  44. — Portion  of  a  cross  section  of  the  proboscis  immediately  poster- 
ior to  its  insertion,  showing  the  regular  brick-shaped  cells  of  the  outer 
epithelium,  o.  Ep.  The  subepithelial  muscle  fibrils  are  absent  from  this,  the 
most  anterior,  region.     X  604. 


Plate  XLIII,  Fig.  45. — Portion  of  a  cross  section  through  the  body  wall, 
showing  the  excretory  duct  of  the  left  nephridium,  Eic.d,     x  128. 

Fig.  46. — Portion  of  a  cross  section  of  the  body,  showing  the  left  lateral 
blood  Tessel,  L.  K,  with  the  adjacent  nephridial  main  duct,  Xph.D.,  and  a 
dootule,  Nph.d.     X  320. 

Fig.  47. — Portion  of  a  cross  section  of  the  body,  showing  the  right  lateral 
blood  vessel,  L.  K,  into  which  project  two  terminal  bulbs  of  the  nephridia, 
T.B,  The  epithelium  of  the  blood  vesael  is  not  continued  around  the  ends 
of  the  terminal  bulbs.     X  604. 

Fig.  AH. — Cross  section  of  an  ovum  infected  with  a  stage  of  a  parasite 
older  (?)  than  that  shown  in  fig.  61.     X  604. 

Fig.  49. — Cro^s  section  of  one  of  the  dorso-lateral  blood  vessels.     X  604. 
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Fig.  57.— Portion  of  a  oross  section  through  the  testlB*  showing  the  mar- 
ginal Bpermatogonia.     X  604. 

Fig.  58. — Spermatozoa,  the  middle  piece  seen  in  side  view  and  appearirg 
bilobed.  A  minute  point  is  present  at  the  tip  of  the  bead.  Iron-huima- 
toxylin,  strongly  destained.     X  1120. 

Fig.  59. — Spermatozoan,  and  a  detached  middle  piece,  m.b.^  which  is  four- 
lobed.     Iron-hsematoxylin,  not  strongly  destained.     X  1120. 

Fig.  60. — Portion  of  a  cross  section  through  the  body  wall  and  ovary, 
showiug  an  encysted  stage  of  a  parasite,/^//*.  The  stiiated  cuticle,  Ctl,,  is 
surrounded  by  a  delicate  membrane.  Two  egg  nuclei,  N,,  are  to  be  seen  in 
the  cytoplasm  at  the  base  of  the  cyst.*'  The  nucleus  within  the  cyst,  N,Par,t 
is  ama*b(>id.     X  320. 

T\^.  Gl. — Cross  section  of  an  ovum  infected  with  a  young  (?)  stage  of  a 
parasite,  Par,     X  604. 

Plate  XLIV,  Fig.  62. — Part  of  a  cross  section  of  the  body  wall  through 
one  of  the  •*  lateral  grooves,"  L.  G.  The  individual  cells  of  the  groove  are 
not  clearly  distinguishable  with  this  magnification.  95  per  oent.  alcohol. 
X  320. 

Fig.  63.— Portion  of  a  cross  section  through  the  body  wall  of  Paropolia 
a urti/itiacn  Coe,  Blowing  the  *' lateral  groove."  The  "lateral  groove"  is 
here  everted,  and  appears  as  an  elevation  above  the  general  surface  leyel. 
The  cutis  glands,  Cu.OL^  uf  the  ^'groove"  are  large  and  aie  not  found  in 
other  jiarts  of  the  section.     X  40. 


^•Tlie  reference  line  from  CtJ,  only  extends  as  far  as  the  egg  membrane, 
instead  of  to  the  cuticle  within. 


c 
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The  following  reports  were  ordered  to  be  printed : 
REPORT  OP  THE  PRESIDENT. 

Upon  the  removal  of  the  Academy  to  its  present  location  in 
187G,  the  President,  Dr.  W.  S.  W.  lluschenberger,  prepared  a 
brief  history  of  the  institution,  with  a  summary  of  its  collections 
and  publications,  which  appeared  in  the  popular  guide  to  the 
Museum  in  that  year. 

Subsequently  throughout  his  term  of  office,  Dr.  Ruschenberger 
presented  a  President's  annual  report,  the  last  appearing  in  the 
Proceedings  for  1881. 

His  successors  having  discontinued  this  practice,  there  has  been 
DO  summarized  account  of  the  operations  of  the  Academy  during 
the  past  twenty  years,  and  it  is  my  purpose  to  present  such  a 
resuvie  in  the  following  pages. 

During  this  period  three  members  have  occupied  the  President's 
ohair,  Dr.  Joseph  Leidy,  Gen.  Isaac  J.  Wistar  and  Dr.  Samuel  G. 
Dixon.  William  S.  Vaux,  Thomas  Mcchan,  Henry  C.  McCook 
and  Arthur  Erwin  Brown  have  served  as  Vice-Presidents ;  William 
C.  Ilenzey,  Isaac  C.  Martindale,  Charles  P.  Perot  and  Geoige 
Vaux,  Jr.,  as  Treasurers;  George  H.  Horn  and  Benjamin  Sharp 
as  Corrciaponding  Secretaries,  while  Edward  J.  Nolan  has  contin- 
ued as  Recording  Secretary  and  Librarian  throughout  the  entire 
period. 

To  the  membership  there  have  been  added  505  names,  while  «*)74 
have  been  loi^t  by  resignation  or  death.  Among  the  latter  are 
many  of  the  Academy's  stauuchest  supporters,  to  whom  her  present 
prosjKirous  condition  is  largely  due,  and  many  of  her  most  brilliant 
students,  who  by  their  labors  have  spread  her  reputation  to  all 
[)arts  of  the  world. 

During  this  period  the  regular  weekly  meetings  of  the  Acuidemy 
have  been  held,  the  attendance  decreasing  as  natural  history 
became  more  and  more  specialized.  Verbal  communications  of 
imf>ortance  have  been  made  both  by  members  and  visitors,  and 
various  explorers  have  by  request  presented  reports  of  their  expedi- 
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tions  before  the  society.  The  specialists  have  continued  to  hold 
their  independent  meetings  with  most  satisfactory  results.  Of 
late  years,  by  a  mutual  arrangement,  the  several  Sections  have  been 
given  precedence  at  certain  specified  meetings  of  the  Academy, 
with  the  object  of  bringing  before  the  general  meetings  the  more 
important  communications  presented  at  the  less  formal  Section 
meetings. 

With  the  object  of  fostering  and  encouraging  small  scientific 
organizations,  especially  those  composed  of  younger  students,  the 
Academy  has  freely  granted  the  use  of  its  halls  for  meetings,  and 
during  the  past  decade  the  Geographical  Society,  Delaware  Valley 
Ornithological  Club,  Philadelphia  Botanical  Club,  Students*  Min- 
eralogical  Club,  Students'  Entomological  Society,  Mvcologica) 
Club,  Leidy  Association,  Philadelphia  Moss  Chapter,  Wood's  Hole 
Biological  Association,  Odontographical  and  An ti -Tuberculosis 
Societies  and  Pennsylvania  Audubon  Society  have  availed  themselves 
of  this  privilege,  thus  bringing  many  people  in  touch  with  the 
Academy  and  eventually  adding  to  its  membership. 

Besides  these  organizations,  a  number  of  State  and  National 
societies  have,  during  this  period,  been  invited  to  hold  their  con- 
ventions in  the  building,  notably  the  American  Society  of  Natural- 
ists, in  1891;    the  Pennsylvania  Veterinarian   Society,  in    1894; 
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In  1885  the  Committee  on  I^iectures  and  Instruction  established 
an  annual  series  of  lectures  by  men  of  eminence  in  various 
branches  of  science,  as  well  as  afternoon  classes  conducted  by  the 
Academy's  professors.  For  both  scries  a  charge  was  made  to  cover 
expenses.  These  courses  were  held  annually  until  the  winter  of 
180*)-7,  when  a  proposition  was  made  by  the  Ludwick  Institute, 
whereby  the  Committee  of  the  Academy  should  cooperate  with  the 
Institute  in  arranging  courses  of  lectures  on  natural  science  and 
allied  subjects,  to  be  given  in  the  Academy's  Ixicture  Hall  and  to  be 
free  to  the  public,  though  primarily  for  the  benefit  of  public  school 
teachers,  the  Ludwick  Institute  bearing  nil  the  expenses. 
^  Under  this  arrangement  six  to  eight  courses  of  five  lectures  each 
have  been  given  annually  by  members  of  the  Academy. 

The.  Jessup  Fund,  originally  established  in  1860  for  the  assistance 
of  yuung  men  fitting  themselves  for  scientific  work,  has  during 
the  past  twenty  years  aided  many  students,  wHo  have  in  turn  rcn- 
dere<l  most  rm])ortant  assistance  to  the  Academy  in  the  care  and 
arrangement  of  collections.  In  1888,  Mrs.  Clara  Jessup  Moore 
established  a  similar  fund  of  85,000  for  the  assistance  of  young 
women,  three  having  up  to  this  time  profited  by  this  endowment. 

From  1800  to  1800  a  medal  nnd  cash  payment  were  annually 
bestowed  by  the  Academy  upon  the  geologist  who  had  accom- 
plished the  most  meritorious  work  during  the  year.  Since  then 
a  gold  medal  has  been  awarded  triennially.  This  award,  known 
as  the  Ilayiien  Memorial,  is  secured  by  a  fund  given  by  Mrs. 
Ilaydcn  in  memory  of  her  husband,  l)r.  F.  V.  Ilayden. 

I'p  to  the  year  IIMIO  the  Academy's  growth  had  far  exceeded  its 
ondowinent.  The  funds  at  the  <lisposal  of  the  institution  were 
entirely  eonsumed  in  the  exi>enses  incident  to  sup|)orting  the 
iiiuseuin,  the  publications  and  the  library.  The  salaried  u^sistanco 
was  wliolly  inadequate  to  the  needs  of  the  institution,  and,  as  pre- 
viously, most  of  the  work  of  arranging  and  caring  for  the  collec- 
tions was  performed  voluntarily  or  by  students  of  the  Jessup  Fund. 
Menibers  liad  always  been  most  liberal  in  contributing  to  s{)ecial 
funds  for  the  purehase  of  collections,  but  the  Endowment  Fund, 
owin;;  to  the  broatlcning  of  the  work  of  the  Academy,  became 
yearly  less  adeijuate. 

Sinie  l^iM),  however,  the  Academy  has  received  liberal  bequests, 
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which  have  been  of  the  utmost  importance  in  the  oonsumination  of 
plans  for  future  development. 

George  S.  Pepper,  in  1900.  bequeathed  to  the  Academj  925,000 
and  a  percentage  of  his  residuary  estate,  the  amounts  to  be  held  in 
trust,  the  income  only  to  be  applied  to  the  uses  of  the  institution. 

The  James  Aitken  Meigs  Fund  was  erected  on  the  legacy  of 
John  G.  Meigs,  of  $20,000,  and  the  library  of  his  bod,  James 
Aitken  Meigs,  M.D.,  a  former  Librarian  of  the  Academy.  Ten 
thousand  dollars  of  this  was  left  for  the  care  and  increase  of  the 
library  and  the  remainder  without  condition. 

From  Miss  Ai^a  T.  Jeanes  was  received  the  gift  of  $20,000,  to 
be  known  as  the  Mary  Jeanes  Fund,  the  interest  to  be  used  for  the 
care  and  increase  of  the  museum. 

In  addition  to  amounts  noted  in  earlier  reports,  $16,650  have 
been  received  from  the  Henry  N.  Johnson  estate  for  the  general 
purposes  of  the  Academy. 

Robert  T.  Lambom,  M.D.,  who  died  in  1895,  bequeathed  his 
estate  to  the  Academy,  ''  to  be  used  in  biological  and  anthropological 
researches,  the  income  only  to  be  used  and  the  principal  reinvested." 
A  question  as  to  the  validity  of  the  will  under  the  New  York  State 
law  having  been  raised  by  the  heirs- at -law,  a  compromise  was 
ejected  on  the  basis  of  one-half  the  estate  coming  to  the  Academy 
and  the  balance  to  them.  Up  to  the  present  time  $365,000  have 
been  realized  for  the  society.  A  conservative  estimate  places  the 
value  of  the  Academy's  portion  of  the  estate  at  half  a  million. 
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provided.  The  work  of  expansion  is  still  in  progress,  and  to 
understand  properly  the  advance  that  has  been  made  it  is  necessary 
to  revert  again  to  the  removal  of  the  Academy  to  its  present  quar- 
ters in  1876. 

At  that  time  only  a  part  of  the  building  as  originally  planned 
had  been  completed,  and  the  collections  and  library  of  the  Academy 
even  then  practically  filled  all  the  available  space.  The  constant 
increase  during  the  subsequent  ten  years  caused  such  overcrowding 
that  the  systematic  arrangement  of  the  museum  became  an  impos- 
sibility, and  much  valuable  material  was  practically  inaccessible. 

In  1889  and  1891  two  appropriations  of  $50,000  each  were 
secure<l  from  the  State  Legislature.  These  sums,  together  with 
private  subscriptions,  made  possible  the  much-needed  additions  to 
the  premises.  The  Lecture  Hall  was  completed  the  following  year, 
and  formally  opened  on  February  22,  1892.  Lectures  previously 
given  in  the  Library  have  since  then  been  delivered  in  the  new 
Hall,  which  has  been  furnished  with  a  lantern  and  screen  and 
seating  accommodations  for  350  persons. 

The  new  wing  of  the  museum  was  not  completed  until  some 
years  later  and  was  finally  opened  on  October  20,  1896. 

Owing  to  the  lack  of  funds  only  two  floors  could  then  be 
opene<l,  and  only  a  part  of  one  of  them  was  furnished  with  new 
cases.  Since  then,  however,  new  cases  of  plate  glass  with  oak  or 
mahogany  woodwork  have  almost  entirely  replaced  the  old  ones  on 
i.hese  floors,  as  well  as  in  portions  of  the  old  building,  and  the 
furnishing  of  the  third  floor  of  the  new  Museum  is  so  far  advanced 
that  it  will  be  opened  daring  the  coming  year. 

In  the  character  and  care  of  the  various  collections  the  greatest 
chan<^('s  have  taken  place,  mainly  since  tho  recent  increase  in  our 
endowment,  though  in  several  departments  the  plans  were  laid 
and  work  begun  several  years  ago.  The  old  idea  of  exhibiting 
every  specimen  has  been  dispensed  with,  and  the  need  of  study 
collections  of  large  series  of  specimens  has  been  recoj2:nized. 

Lar^^c  numbers  of  birds  and  mammals,  especially  ty|)es  and 
uni(iue  specimens,  have  been  unmounted  and  stored  in  moth-proof 
cabinets,  free  from  light  and  dust,  and  their  preservation  insured. 
These  have  been  arranged  in  tho  study  rooms,  where  they  can  be 
easily  examined,  while  still  larger  numbers  of  similar  study  speci- 
mens have  been  added  by  purchase  and  gift.     A  corresponding 
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arrangemeDt  of  the  mollusca  has  also  been  institated.  The  entire 
series  of  alcoholics  has  been  removed  from  the  exhibition  rooms 
and  placed  in  compactly  arranged  cases  in  the  basemen t,  wliere 
some  100,000  specimens  are  within  easy  reach  of  the  student  who 
desires  to  consult  them,  being  at  the  same  time  largely  shielded 
from  the  light,  the  great  destroyer  of  pigment.  For  exhibition 
there  is  being  installed  by  the  liberality  of  Mr.  Clarence  B.  Moore 
a  series  of  plaster  casts  of  snakes,  colored  and  moanted  amid 
natural  surroundings,  which  are  far  more  instructive  to  the  general 
public  than  the  alcoholics  that  have  been  removed. 

In  the  Botanical  department  the  modem  plan  of  mounting  the 
specimens  upon  uniform  standard  herbarium  sheets,  b^un  some  time 
ago,  has  been  finished  during  the  present  year,  with  the  exception 
of  certain  special  collections. 

The  museum  catalogues  are  the  work  of  recent  years.  In  1893 
uniform  catalogues  were  provided  for  all  departments,  except  En- 
tomology and  Botany.  In  some  only  the  accessions  since  that  date 
have  been  entered,  but  in  the  cases  of  the  mammals,  birds,  rep- 
tiles, fishes  and  minerals  every  specimen  has  been  numbered  and 
entered  in  its  respective  catalogue.  In  the  case  of  disarticulated 
skeletons  every  bone  has  been  numbered. 

These  catalogues  are  necessarily  only  accession  lists,  but  a  sys- 
tematic card  catalogue  of  the  mammals  has  been  prepared,  showing 
at  a  glance  exactly  what  the  Academy  possesses  in  this  department 
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special  subscriptions,  whilo  many  private  individuals  have  con- 
tribute<l  results  of  their  explorations  to  the  institution. 

Under  the  former  head  may  be  mentioned  the  expeditions  to 
Bermuda  in  1888,  Mexico  in  1890,  under  the  leadership  of  Angelo 
Hcilprin;  the  Greenland  Expeditions  of  1891  and  1892;  Prof. 
Cope* 8  trip  through  the  fossil  beds  of  the  West  in  1893,  and  many 
minor  collecting  trips. 

Among  private  expeditions  may  be  mentioned  those  of  Dr.  Ben- 
jamin Sharp  to  Hawaii  and  Alaska,  Dr.  W.  L.  Abbott  to  Africa, 
Dr.  A.  Donaldson  Smith  to  Somaliland  and  Lake  Rudolf,  the 
Messrs.  Farnum  to  Mongolia,  while  Mr.  Alfred  C.  Harrison  and 
Dr.  II.  M.  Hiller  are  at  present  exploring  Sumatra,  partially  in  the 
Academy's  interest. 

Mr.  Clarence  B.  Moore's  archieological  explorations  in  Florida 
and  Georgia  ;  the  exploration  of  the  Port  Kennedy  fossil  deposit, 
in  the  years  ]89-i-9G,  under  the  direction  of  Dr.  Samuel  G. 
Dixon,  assisted  by  Mr.  II.  C.  Mercer;  Mr.  C.  W.  Johnson's  expe- 
ditions to  the  Southern  fossil  beds,  under  the  direction  of  Dr.  L.  T. 
(Jhambcrlain,  and  Mr.  Henry  G.  Bryant's  expeditions  to  Labra- 
dor, Greenland  and  Alaska  have  also  been  productive  of  important 
results. 

The  increase  in  collections,  especially  since  modem  methods  have 
been  instituted  in  the  Museum,  has  been  so  continuous  and  impor- 
tant that  it  is  impossible  even  to  summarize  it  in  this  brief  space. 
Some  idea,  however,  may  be  gnined  from  the  statements  furnished 
by  several  sj^ecial  departments. 

Tlio  Ornithological  collection,  which  was  formerly  regarded  as 
the  Academy's  m(H*t  notable  department,  ccmtained  at  the  time  of 
Dr.  liiischcnbergor's  last  R'port  i4,0()0  specimens;  to-day  it  nura- 
Imts  Mi, 000.  The  Con<^h(» logical  department  since  1887  alone  has 
aiided  .lO.OOO  lots  to  what  was  before  regarded  as  the  leading  col- 
lection in  the  world.  Other  collections  have  increased  at  nearly 
the  same  nite,  as  illustrated  by  0,000  additions  to  the  dej)artment 
of  repiilrs,  mainly  the  private  collection  of  Prof.  I^lward  D. 
Cope,  and  ouo  prepare^l  by  Mr.  A.  E.  Brown;  14,000  to  the  col - 
le<'tion  of  butterflies;  the  William  S.  Vaux  Collection  of  Minerals; 
the  Isaac  Lea  Collection  of  eocene  fossils,  for  which  we  are 
indebted  to  the  Itov.  Leamler  Trowbridge  Chamberlain,  D.D.,  and 
the  C'larence  B.  Moore  Archseological  Collection. 
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Only  passing  mention  has  been  made  of  the  growth  of  the 
library,  not  because  of  any  lack  of  development  in  this  depart- 
ment, but  because  the  Librarian  purposes,  in  his  annual  report,  to 
review  the  history  of  the  library  since  the  organization  of  the 
society.  The  development  of  this  important  section  of  the  Acad- 
emy, it  will  be  seen,  has  kept  pace  with  that  of  its  other  depart- 
ments. 

The  present  condition  of  the  society,  in  its  museum,  its  library 
and  the  work  of  its  Publication  Ck)mmittee,  is  most  encouraging, 
and  gives  every  assurance  of  future  success  in  maintaining  the  high 
standards  established  by  the  devoted  men  who  have  contributed 
so  much  intellectually  and  financially  to  the  advancement  of 
science. 

Samuel  G.  Dixon, 


REPORT  OF  THE  RECORDING  SECRETARY. 

The  meetings  of  the  Academy  have  been  held  during  the  year 
with  three  intermissions,  due  to  the  lack  of  a  quorum  on  July  30, 
August  13  and  September  17.  The  average  of  attendance  at  the 
sessions  that  were  held  was  sixteen.  Verbal  communicatioDs  were 
made  by  Messrs.  Rand,  Rhoads,  Pilsbry,  Arthur  E.  Brown, 
Harshberger,    Woolman,    MacElwee,   Sharp,    Chapman,    Dixon, 


1901.]  NATURAL  SCIENCES   OF   PHILADELPHIA.  749 

tions  being  defrayed  by  Mr.  Clarence  6.  Moore,  to  whom  the 
Academy  is  again  indebted  for  this  proof  of  his  continued  interest. 

The  Entomological  Section  (American  Entomological  Society) 
has  published  two  hundred  and  seventy  six  pages  of  the  Trans- 
actioHH  with  ten  plates  and  three  hundred  and  twenty -eight  pages 
of  the  Entomoloijifud  News  with  thirteen  plates. 

The  Manual  of  Concliology  has  been  continued  under  the  auspices 
of  the  Conchological  Section,  two  hundred  and  seventy-one  pages 
and  tiixty  plates  having  been  issued  during  the  year. 

The  published  contributions  to  science  by  the  Academy  and  its 
Sections  during  the  year  amount,  therefore,  to  1703  pages  an<l  117 
plates. 

The  statistics  of  distribution  are  as  follows : 

Procrfidingff,  delivered  to  members, 548 

**            exchanged  for  other  publications,  -     .     .     .      .     574 
"  sent  to  subscribers,     .     .  40 

1,162 

Jtmrnaly  exchanges, 68 

"         subscribers, 34 

102 

The  published  edition  of  the  Praceediiifjs  is  1,500;  of  the  Jour- 
naf,  501). 

Fifty->ix  pjiiHsrs  have  been  presented  for  publicAtion  during  the 
year,  as  follows:  IL-nry  A.  Pilsbry,  10;  Henry  W.  Fowler,  6  ; 
.lainos  A.  (1.  Kehn,  4:  John  W.  Ilarslilwrger,  4;  Thomas  H. 
Moiitpunory,  Jr.,  3;  ('l:iren(«  B.  Moore,  2;  T.  I).  A.  Cockeroll, 
2;  AnliurK.  Brown,  2;  Adole  M.  Fieldc,  2;.  S.  N.  Klioads,  1; 
Helen  T.  Hig^nns,  I;  A.  E.  Ortmann,  1;  Walter  M.  Kankin,  1; 
IMwanl  (f.  Vanatta,  1;  Henry  Fox,  1;  (reorge  and  William  S. 
Vaux,  1:  Tlionms  Meehan,  1;  Henry  C.  Chapman,  1;  Caroline 
I(.  Tiii>mp>()ii,  1;  Ida  A.  Keller,  1;  Henry  Kraemer,  1;  lienja* 
mill  II.  Smith,  1;  A.  M.  Reese,  1;  M.  Louise  Nichols,  1;  Harold 
I  loath  and  M.  H.  Spaulding,  1;  Carrie  B.  Aaron,  1;  Thomas  L. 
( 'uscy,  1 ;  C  W.  Johnson  and  A.  W.  Grabau,  1 ;  E.  Goldsmith, 
1  ;  Nathan  Banks,  1.  Forty-seven  of  these  have  been  printed  in 
the  Proctcdingsy  two  in  the  Journal,  three  were  withdrawn  by  the 


750  PROCEEDINGS   OF  THE  ACADEMY   OF  [DeC., 

authors,  one  was  returned  to  the  author,  one  was  transferred  to  the 
Entomological  Section,  and  two  await  action.  A  communication 
from  F.  Rynchowski,  of  Lemberg,  embodying  his  researches  on  the 
^'  Electroid  (Eceroid)  ''  was,  with  the  author's  consent,  referred 
to  the  Secretary  of  the  Smithsonian  Institution. 

The  first  year  of  the  new  century  sees  the  completion   of  the 
fifty-third  volume  of  the  Proceedings  and  the  eleventh  volume  of 
the  quarto   or  second  series  of   the  Journal.  .  The  first  series  in 
octavo,   in  eight  volumes,   extended  from  1817  to    1842.       The 
Academy's  entire  serial  contributions  to  science,  therefore,    now 
consists  of  seventy- two   volumes.     The  earlier  issues,   especially, 
formed  almost  the  only  means  by  which  the  working  naturalists  of 
America  could  communicate  with  those  of  kindred  interests  else- 
where, and  much  of  the  results  of  the  original  investigations  of 
Say,  Ord,    LeSeuer,   Nuttall,    Maclure,  Horner,  Mitchell,   Rafin- 
esque.  Lea,  Hentz,  Troost,  Vanuxem,  De  Schweinitz  and  many 
others  of  the  leading  naturalists  of  America  are  to  be  found  in 
these  volumes.     An  index  to  this  collection  of  scientific  papers  is 
manifestly  desirable,  and  would  probably  be  regarded  by  students 
as  a  valuable  aid  in  their  work.     The  present  time  is  especially  ap- 
propriate for  its  publication,    because  it  would  not  only  form  a 
guide  to  all  that  the  Academy  has  given  to  the  world  during  the 
last  century,  but  it  would  be  continued  without  break  or  repetition 
by  the  proposed  index  to  scientific  literature  which  is  about  to  be 
urepiired  uuder  the  angincea  of  the  Royal  Soi-ietv  of  LKindou. 
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Thomas  MeehaQ,  whose  conscientious  devotion  to  the  welfare  of 
the  Academy,  and  especially  of  its  Botanical  department,  during 
more  than  forly  years  of  membership,  is  warmly  appreciated  by 
his  associates.  A  minute  embodying  the  Academy's  sense  of  its 
loss  lias  been  published  in  the  Proceedings  and  a  biographical 
notice,  to  be  read  at  an  early  meeting,  is  in  course  of  preparation  by 
Dr.  John  MacFarlane. 

A  reception  was  tendered  to  Dr.  A.  Donaldson  Smith,  to  whom 
the  Academy  is  indebted  for  valuable  additions  to  the  Museum,  on 
his  last  return  from  Africa.  The  occasion  was  enjoyed  by  many 
who  were  interested  in  Dr.  Smith's  work  as  an  explorer. 

The  President  has  appointed  Mr.  Clarence  B.  Moore  as  a  repre- 
sentative of  the  Academy  to  serve  on  the  General  Committee  of 
Arrangements  for  the  International  Congress  of  Americanists  to  be 
held  in  New  York  next  year. 

Messrs.  Vaux,  Nolan,  Wistar,  Roberts  and  Schaeffer  have  been 
appointed  a  committee  to  consider  and  report  on  the  subject  of 
memorial  tablets  to  contain  the  names  of  benefactors  of  the  Acad- 
emy, and  to  be  placed  at  the  entrance  to  the  Museum. 

All  of  which  is  respectfully  submitted, 

Edward  J.  Nolan, 

Recording  Secrftanj. 


REPORT  OF  THE   CORRESPONDING  SECRETARY. 

During  the  past  year,  there  have  been  received  from  ninety-five 
societies,  museums,  hbraries,  etc.,  one  hundred  and  sixty-three 
acknowledgements  of  the  publications  of  the  Academy,  and  from 
tliirty-sijveii  societies,  libraries,  etc.,  fifty-two  notices  of  transmis- 
.^ijon  of  their  publications. 

Fourteen  applications  for  exchange  of  publications  and  for  sup- 
plies of  (leti(Mcncies,  together  with  six  circulars  and  invitations  for 
the  Academy  to  participate  in  congresses,  etc..  and  five  announiH!- 
inents  of  the  ileaths  of  scientific  men,  have  also  been  received. 

Four  corre.«»pondents  liave  been  elected  during  the  year,  and 
tlie  deaths  of  six  have  been  recorded. 

Six  letters  on  miscellaneous  subjects  have  been  received  and 
eleven  written. 
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Seven  hundred  and  one  acknowledgments  of  gifts  to  the  library 
and  museum  and  three  diplomas  to  correspondents  have  been 
mailed. 

Respectfully  submitted, 

Ben  J.  Sharp, 
Corresponding  Secretary, 


REPORT  OF  THE  LIBRARIAN. 

The  growth  of  the  Library,  as  far  as. the  ordinary  current  aooes- 
sions  are  concerned,  has  been  unprecedented  during  the  past  year. 
A  total  of  6,184  additions  have  been  received,  classified  and  cata- 
logued; 4,678  of  these  are  pamphlets  and  parts  of  periodicals, 
1,380  are  complete  volumes,  124  maps,  and  one  photograph. 

They  have  been  received  from  the  following  sources: 

Societies,      ....       2,293  |  Geological    and    Natural 


I.  V.  AVilliamson  Fund,    1,309 

Editors, 861 

General  Fund,  ....     846 

Authors, 169 

U.  S.  Department  of  the 

Interior 160 

Meigs  Fund,     .     .     ,     ,     145 
U*  S.  Department  of  Agri- 


History  Survey  of  Can 

ada,     .... 
Library  of  Congresj?, 
H.  C.  Chapman,    . 
Thomas  MeebaUj    , 
Henry  G*  Bryant, 
Com  ltd  Geologique  Kusse, 
Kommis^ioQ    zur    wiFseii- 


8 
8 
8 
7 
7 
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Maryland  Geological  Sur- 
vey,              4 

Trustees  of  British  Mu- 
seum,           4 

Department  of  Mines, 
New  iSouth  Wales,  .     .         4 

U.  S.  Treasury  Depart- 
ment,           3 

U.  S.  Commission  of  Fish 
and  Fisheries,     ...  '> 

Couchological  Section, 
Academy o 

Geological  and  Natural 
Hifitt)ry  Survey,  Min- 
nesota,                o 

U.  S.  War  Department  .         2 

U.  8.  Ck)a8t  and  Geodetic 
Survey, 2 

U.  S.  I^)ard  on  Geograph- 
ical Names,    ....         2 

Royal  Swedish  Academy 
of  Scienctjs,    ....  2 

*i*Landrt  IMantcntuin,  Java,       2 

Department     of      Mines, 

Nova  Srotia,  ....  2 

Bentham  Trustee**,  Kew 
Clardens, 2 

Oomis-iion  ( Joologica,  Mex- 
ico,        2 

Naturfor.solieude  <  iesoll- 
schaft,   Basel  (special),  2 

Acadt'mic  ties  ScioiK'«  de 
Cracovif  (special),        .  2 

Tru.stci's  of  Indian  Mu- 
seum,           2 

Botaniciii  Survey  of  India,         2 

(ieological  and  Natural 
Jlistory   Survey,     Wis- 

ronsin, 2 

4.S 
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Mrs.  Jonas  Gil  man  Clark, 

Government  (»f  Uruguay, 

Geological  Survey  of 
Michigan,      .... 

Commissioners  of  Inland 
Fisheries  and  Game, 
Massachusetts,     .     .     . 

Department  of  Agricul- 
ture, Cape  of  Good 
Hope, 

Samuel  G.  Dixon,       .     . 

Smithsonian  Institution,   . 

Financial  Publishing  Co., 
Philadelphia,      .     .     . 

Geological  Sur\'ey  of 
Georgia, 

Government  of  India, 

R.  Acadcmia  di  Cien- 
cias,  etc.,  Barcelona,    . 

E.  R.  Sykes,     .     .     .     '. 

Council  of  the  Fri<ltjof 
Nansen  Fund  for  the 
Advancement  of  Sci- 
ence  

Geological  Survey  of  Mis- 
souri  

:  Bergen's  Museum, .     .     . 

A.  W.  Vogdes, 

California  State  Mining 
Bureau, 

K.  Akademie  der  Wisscn- 
schaften,  Wien  (special), 

Department  of  Geology, 
etc.,  Indiana,     .     .     . 

W.  N.  Newton,     ,     .     . 

Illinois  State  Board  of 
Labor, 

Messrs.  Werner  and  Swasey, 
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Madras  Government  Ma- 

aeinn, 

Home  Secretary's  OflBce, 

Queensland,  .... 
Hongarian  Central  Bureau 

for  Ornithology,  .  . 
Geological  Survey  of  Iowa, 
Commisdon   des  Travaux 

G^logiqned,  Portugal, 
Bemice    Pauahi     Bishop 

Museum, 


Edward  J.  Nolmn,        .      .         1 
1     Soci^te    HoUandjuse     des 

Sdences  (special),   .  I 

1     Magyar  Tndoman  joB^Akjt- 

demia  (spedal),       .      .         1 
1     Royal  Society  of  I>eniiiark 
1         (special),       ....  1 

.  Geological  Survey  of  Ala- 

1  ;      bama, 1 

Department     of      Marine 
I         and  Fisheries,   Canada,  1 


They  were  distributed  to  the  several  departments  of  the  library. 
as  follows: 


JfTumala,     ....        4,866 

Geology,       ,     .     .     ,     .  345 

Botany, 282 

General  Natural  History,  146 

Voyages  and  Travels,  76 

A^culture 67 

EacycJop^dias^       ,     .     -  47 

Entomology,     ...     -  44 

Anatomy  and  Physiology,  41 

OmithoJoffy,      ....  39 


Ichthyology, 

*9 
-      -     .       21 

MedJdne,     .     . 

.      .      -        16 

Mammalogy,     . 

-      .        14 

Physical  Science, 

-      .      .        13 

Bibliography,    . 

-     .        13 

Helminthology, 

■      -      .        12 

Mineralogy, 

-     -        10 

Chemistry,    .     ,     , 

.      -      -         7 

Herpetology,     .     . 

.      .          6 
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room,  relieving  for  the  present  the  pressure  on  some  of  the  more 
crowded  sections  of  the  periodicals.  The  growth  of  the  library 
in  this  department,  as  indeed  in  all  the  others,  is  likely  to  be  so 
rapid  in  the  future,  in  view  of  the  comparatively  liberal  appro- 
priations which  can  now  be  made,  that  the  question  of  additional 
shelving  and  room  for  its  accommodation  will  soon  become  a  press- 
ing one.  Another  important  need  is  a  case  for  the  arrangement 
and  storage  of  maps,  the  necej^sity  of  which  was  brought  to  tlie 
attention  of  the  Academy  as?  early  as  1880. 

Among  the  more  important  accessions  of  the  past  year  have  been 
a  number  of  early  sets  of  journals  secured  from  the  catalogues  of 
second-hand  dealers.  As  the  Academy  has  special  reason  to  set 
store  by  wliat  is  believed  to  be  its  well-nigh  unequaled  collection  of 
journals  and  transactions,  it  is  desirable  that  desiderata  be  secured 
as  promptly  as  possible,  as  the  opportunities  of  doing  so  are  yearly 
becoming  fewer  because  of  the  very  liberal  means  at  the  disposal 
of  many  scientific  libraries  recently  started  and  the  vigor  of  their 
administration.  The  Academy  luis  had  the  advantage  of  being 
early  in  the  field,  and,  though  having  no  means  of  its  own  for  many 
years,  the  devotion  of  William  Maclure  and  Thomas  B.  Wilson 
secured  for  it  bibliographical  treasures  which  can  no  longer  be 
bought. 

A  list  of  the  serials  now  received  in  exchange  or  subscribed  for 
is  appended. 

The  works  on  Philology  have  been  selected  from  the  Meigs 
Library  and  from  the  department  of  Anthro|x)logy,  and  now  form 
a  separate  section  containing  296  volumes. 

The  card  catalogue  is  being  carefully  revised  and  certain  un- 
avoidable duplications  and  irregularities  are  being  corrected. 

A  portrait  of  the  late  Thomas  Meehan,  in  oil,  by  James  L. 
Wood,  was  pregcnte<l  by  Mr.  Charles  Roberts  in  May.  While  it 
has  distinct  value  as  a  work  of  art,  it  forms  a  most  desirable 
memorial  of  the  senior  Vice-President,  whose  recent  death  is 
referred  to  elsewhere. 

Dr.  John  G.  LeConte  presented  a  crayon  portrait  of  Mr.  Charles 
10.  Smith,  a  benefactor  whose  death  was  announced  last  year. 
The  [>icturo  has  been  placed  in  the  herbarium. 

The  present  extent  of  the  library,  determined  by  a  careful 
count,  is  as  follows : 
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Joamals , 

Qeologj 

General  Natural  History 

Botany .'. . . 

Voyages  and  Travels 

Anatomy  and  Physiology 

Entomology 

Anthropology 

Ck>Dchology 

Medicine 

Ornithology 

Euoydopedias,     Dictionaries, 

etc 

Physical  Sciences 

Mineralogy 

Mathematics 

Bibliography 

Geography 

Agrioalture 


23.007 
8,039 
2.860 
2,429 
1,870 
1,719 
1,207 
1,120 
1,073 
^8 


816 
630 
554 
651 
428 
421 
407 
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Ichthyology 33S 

Mammalogy 304 

Miscellaneona 299 

Philology 296 

Helminthology 295 

Chemistry 276 

Herpetology 186 

Meigs    Library    (miscellftne- 

ons) 1.916 

Warner  Library  (miscellane- 
ous)    1?8 

American  Entomological  So- 
ciety Library  (Entomologi- 
cal Section) 3,160 

Unbound    pamphlets,     2524. 

forming  volumes 170 

51.249 


In  considering  the  growth  of  the  library  since  the  last  enumera- 
tion, it  must  be  remembered  that  about  450  volumes,  bibliographical 
and  uon-scientific,  have  been,  by  direction  of  the  Council  and  the 
Library  CJommittee,  transferred  to  the  Free  Library. 

Many  of  the  works  in  the  library  of  the  Entomological  Section 
(American  Entomological  Society)  are  duplicates,  while  those  in 
the  James  Aitken  Meigs  Library  are  foreign  to  the  purposes  of 
the  Academy,  being  retained  under  an  agreement  with  the  legatee. 
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of  a  library,  for  a  committee  consisting  of  Messrs.  Troost  and 
Shinn  was  appointed  to  consider,  among  other  weighty  matters, 
''  which  are  the  fittest  periodical  works  to  engage  in  the  first  in- 
stance for  the  accommodation  of  the  society." 

No  report  seems  to  have  been  received  from  this,  the  first  Library 
Committee,  but  under  date  of  March  17  of  the  same  year,  a  mem- 
orandum records  that  "  Mr.  Shinn  will  accommodate  the  society 
with  the  Mhieralogical  Journal  of  Dr.  Bruce;  Mr.  Speakman 
will  furnish  the  National  Intelligencer ;  Dr.  Parraentier,  the  Aurora 
and  a  map  of  Switzerland;  Dr.  Mann,  the  Monthly  Magazine  for 
1807.  Drs.  Troost  and  Parmentier  have  engaged  for  account  of 
the  society  the  Annales  de  Chymie  and  the  Anriales  des  Arts  et  de 
Co7nmerc€,  Mr.  Bhinn  is  commissioned  to  procure  for  account  of 
the  society  the  Archives  of  Useful  Knowledge  of  Dr.  Mears,  and 
the  Medical  Museum  of  Drs.  Mitchell  and  Millar.  Agreed  to  pro- 
cure the  Repertory  of  Arts  from  London." 

On  April  18,  ''  the  Secretary  makes  homage  to  the  Academy  of 
The  Bureau,  weekly  newspaper  recently  commenced,  which  he  has 
subscribed  for. '  *  \t  the  same  meeting  it  was  '  *  referred  to  the 
Committee  to  purchase  at  least  one  portfolio,  for  the  purpose  of 
depositing  extracts  from  newspapers  announcing  recent  discoveries 
and  extraordinary  facts,  with  a  view  to  have  them  afterward 
arranged  in  a  proper  book  and  inquiries  instituted  thereupon." 
The  Secretary  was  requested  **  to  procure  a  report  of  Prof.  Davy 
of  the  rx>ndou  Institution's  lectures  lately  delivered  on  the  subject 
of  Zoology."  He  was  also  requested  **  to  procure  rejwrt  on  Prof. 
I)avy*s  ex|)eriments  and  conclusions  on  the  subject  of  the  oxymuri- 
atic  acid,  and  to  require  report  from  Dr.  Mitchell  at  time  of 
writing  to  that  gentleman  his  letter  of  notification."  It  was 
order(.<l.  Mr.  Troost  seeming  to  have  dropped  out,  **  that  Mr. 
Shinn  l>c  reciucsted  to  make  his  report  on  the  periodical  works 
eligible  for  the  Academy,  and  if  pos.siblo  to  procure  the  latest 
number  of  yichoUon^s  JournaU* 

Then  more  definitely,  on  August  15,  tho  Secretary  was  '*  re- 
quired to  obtain  the  following  works  on  science :  Nicholson* s  Journal 
from  tho  commencement  of  the  year  1810;  a  periodical  work  said 
I.)  hv  conductetl  by  Dr.  Thompson,  of  London,  from  its  com- 
mencement; Repertory  of  Arts  from  the  beginning  of  1810;  Mur- 
ray's   Chemistry,   last  edition;    Thompson's   Chemistry,  edition  of 
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1810,  if  none  since  published;  Davies*  ElemenJts  of  ChemUlry; 
Tilloch's  Magazine  from  the  beginning  of  1810;  best  comparative 
statement  of  the  experiments  relative  to  the  oxymuriatic  a<ad«'* 

These  are  the  brief  records  concerning  the  library  in  the  earliest 
minutes  of  the  Academy.  It  will  be  seen  that  they  all  relate  to 
intentions  for  the  future,  except  in  the  one  case  where  the  Secre- 
tary "  makes  homage"  or  presents  The  Bureau,  a  periodical  for 
which  he  had  recently  subscribed,  and  of  this,  curiously  enough, 
no  record  is  to  be  found  in  the  earliest  published  catalogue  of  the 
library.  The  list  of  desiderata  indicates  how  largely  the  first 
members  were  concerned  with  physics  and  chemistry,  subjects 
which  now  receive  little  or  no  attention  in  the  Academy. 

The  growth  of  the  library  was  slow  until  1816,  when  Mr. 
William  Maclure,  who  was  elected  President  the  following  year, 
began  his  liberal  donations,  which  in  1819  had  reached  nearly 
1,500  volumes.  A  contemporary  notice  of  the  Academy  says: 
''  The  value  of  these  acquisitions  was  enhanced  by  the  fact  that 
they  were  possessed  by  no  other  institution  on  this  side  of  the 
Atlantic.  The  Academy,  therefore,  derived  from  this  source  a 
prosperity  and  prominence  which,  under  other  circumstances,  must 
have  been  extremely  slow  and  uncertain;  while  science  at  the 
same  time  received  an  impulse  which  has  never  faltered  and  which 
has  been  subsequently  imparted  to  every  section  of  our  country." 
Mr.  Maclure  transferred  his  library  at  New  Harmony  to  the 
Academy  in  1834.     Dr.  Pickering,  then  Librarian,  the  following 
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In  a  note  to  Morton's  biographical  notice  of  William  Maclure, 
prepared  in  1841,  it  is  stated  that  tlie  library  then  consisted  of 
7,000  volumes. 

At  tliis  time  certain  designated  books  were  permitted  to  be  bor- 
rowed, hut  the  Committee  expresses  grave  doubt  as  to  the  advis- 
ability of  continuing  the  practice,  as  serious  loss  of  works  which 
could  not  be  replacied  had  been  detected  during  the  preparation  of 
the  catalogue  of  1836.  It  was  strongly  recommended,  in  harmony 
with  the  desire  of  Mr.  Maclure,  that  the  library  should  be  exclu- 
sively for  use  within  the  building.  It  was  considered,  however, 
that  this  was  scarcely  practicable  until  the  services  of  a  salaried 
Librarian  could  be  secured. 

In  May,  1845,  Dr.  Thomas  B.  Wilson  presented  Owen's  His- 
lory  of  British  Foml  Mammalia  and  BlrcU,  and  from  that  date 
until  his  death,  March  15,  1865,  more  than  10,000  volumes  in 
all  branches  of  natural  history  were  received  from  this  liberal 
patron  of  the  Academy.  These  formed  the  rarest  and  most  expen- 
sive portions  of  the  library — complete  sets  of  early  transactions 
and  superbly  illustrated  monographs.  Week  after  week  the  Wil- 
son package  was  examined  with  delight,  as  it  was  sure  to  contain 
not  only  contributions  indispensable  to  the  workers,  but  al?o  gifts 
of  the  highest  artistic  value,  such  as  Gould's  Monographs,  Wolfs 
Zoological  Sketches,  Chenu's  Illustrations  Conchy liologiques,  Reich- 
enbach's  Xenia  Orchidacea,  Lindley  and  Moore's  Fenis  of  Great 
Britain,  etc.  Dr.  Wilson's  earlier  contributions  were  placed  with 
the  society  on  deposit,  but  were  given  outright  in  1850  on  condi- 
tion that  they  should  not  be  removed  from  the  building,  a  rule 
which  was  then  extended  to  the  entire  library. 

Dr.  Thomas  B.  Wilson  was  not  the  only  member  of  his  family 
who  took  an  active  interest  in  the  Academy.  Between  the  years 
IHoO  uiid  1H57  his  brother,  Mr.  Edward  Wilson,  resi<ling  in 
Enghuid,  presented  to  the  society  4,184  rare  volumes  and  pam- 
phlets of  the  last  century,  and  after  Dr.  Wilson's  death  a  vaKiuble 
selection  from  his  library  was  received  from  another  brother,  Mr. 
Uathincll  Wilsim.  Nor  did  the  benefit  derived  by  the  Academy 
from  tlui  liberality  of  Dr.  Wilson  cease  at  his  death.  He  be- 
<|ueiithed  to  the  society  810,000,  directing  that  $300  of  the  annual 
incomt^  should  be  contributed  toward  the  payment  of  the  salary  of 
the  Librarian,  the  balance  to  be  expended  for  the  continuation  of  his 
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Bubscriptions  and  for  the  purchase  and  binding  of  kindred  boolu. 
By  means  of  this  fund  the  Academy  has  been  enabled  from  time  to 
time  to  add  to  the  library  many  costly  monographs  which,  until 
quite  recently,  it  would  otherwise  have  been  unable  to  procure. 

In  1850  the  collection  had  increased  to  12,057  voliimes. 

Apart  from  these  gifts  and  others  from  friends  of  the  society* 
the  growth  of  the  library  had  depended  on  a  system  of  exchange 
with  other  scientific  societies,  begun  in  1817  when  the  Journal  ol 
the  Academy  was  first  issued.     This  important  source  of  supply 
has  since  been  maintained,  with  the  result  of  securing  the  earliest 
information  regarding  original  research  from  all  parts  of  the  world. 
Very  inadequate  sums  for  the  purchase   of    books  were  secured 
from  time  to  time  by  subscriptions  or  sales  of  material  not  germane 
to  the  Academy.     The  historical  documents  received   from   Mr. 
Maclure  were  sold  to  the  Historical  Society  of  Pennsylvaoia  in 
1861  for  $500.     This  was  known  as  the  Maclure  Fund.     A  mo- 
tion to  invest  the  amount  aiid  expend  the  interest  only  was  voted 
down  and  the  entire  sum  was  placed  at  the  disposal  of  the  Library 
Committee  for  the  purchase  of  books. 

The  Conarroe  Fund  was  a  small  amount  arising  from  the  sale  of 
books  presented  by  George  M.  Conarroe.  Sums  of  money  for 
special  needs  were  frequently  contributed  by  Mr.  Joseph  Jeanesand 
a  Library  Fund  was  started  in  1860,  to  which  twenty-seven  sub- 
scribers contributed  $25  each  annually  until  1868.  Some  dupli- 
cates were  sold  in  1870  for  SIOO,  and  others  were  exchanged  for  a 
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on  fine  arts  and  architecture — were  soH  for  $1,325.14  By  an  ar- 
rangement with  Mr.  George  W.  Tryon,  Jr.,  one-half  this  Bum  was 
devoted  to  the  Conchological  Section,  and  the  other  was  appro- 
priated for  binding. 

The  Warner  Library,  consisting  of  1,045  volumes  and  1,200 
pamphlets,  mostly  on  mathematics,  came  into  the  possession  of  the 
society  in  1892,  on  the  coming  of  age  of  Mr.  Warner's  daughter 
and  heirei<9. 

The  library  of  James  Aitken  Meigs,  consisting  of  5,089 
volumes,  1,916  of  which  were  on  other  than  scientific  subjects,  was 
bequeathed  to  the  Academy  by  his  father,  John  6.  Meigs,  who 
also  left  to  the  society  $20,000,  one-half  for  the  exclusive  use  of 
the  library.  Before  his  death  Mr.  Meigs  intimated  his  desire 
that  even  the  volumes  not  pertinent  to  the  Academy  should  be 
kept  together  as  the  James  Aitken  Meigs  Library,  and  this  desire 
has  been  so  far  complied  with. 

The  first  catalogue  of  the  library  was  published,  it  will  be 
rememl)ered,  at  irregular  intervals  in  the  first  four  volumes  of  the 
Journal  from  1817  to  1824.  No  classification  is  indicated  in  this 
list.  The  carefully  compiled  catalogue  of  1836  is  divided  into  broad 
subject  sections.  Dr.  Fisher  reports  the  beginning  of  a  new  cata- 
logue in  1859,  but  the  intention,  it  would  appear,  was  not  carried 
out.  The  catalogues  then  in  use  were  manuscript  hand -lists, 
arranged  alphabetically  fur  each  separate  department.  They  were 
not  kept  strictly  up  to  date.  They  were  added  to  and  copied  by  a 
special  clerical  assistant  in  1863  and  1864,  and  were  again  tran- 
scribed in  1878.  They  remained  in  use  until  1885,  when  they 
were  linally  replaced  by  a  card  catalogue  which,  in  a  very  crude 
form,  had  been  begun  in  1874  and  comijleted  in  1880.  The  nuni- 
l>€rin}:^  of  the  library  was  begun  with  the  Conchological  Department 
in  18(;9,  and  gradually  extended,  as  a  mutter  of  convenience,  to 
the  other  sections  of  the  library  in  connection  with  the  prepara- 
tion of  the  (*ard  catalogue.  Shelf  lists  of  the  several  departments, 
in(li.^{MMisablo  for  the  proper  placing  of  the  books  and  in  accounting 
for  Tnis»sinj^  volumes,  werci  also  prepared. 

From  1H8.S  to  1894  much-needed  clerical  assistance  was  secured 
in  a  more  or  less  intermittent  way.  The  expenses  were  defrayed 
by  subscriptions  pecured  by  Mrs.  Annb  Lea  Wister  and  Dr. 
Ilcnry   M.  Fisher.      The  old  card  catalogue  was  transcribed  on 
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regulation  library  cards,  arranged  in  drawers  ia  three  sections 
devoted  to  authors,  subjects  and  periodicab.  It  was  begun  in 
1885,  is  the  basis  of  the  catalogue  now  in  use  and  meets  measur- 
ably the  re<|uirement8  of  modem  library  admiuistration.  The 
clerk  also  did  much  good  work  in  the  endeavor  to  secure  supplies  of 
deficiencies  from  corresponding  societies. 

Mr.  William  J.  Fox  was  appointed  messenger  March  26,  1888. 
Proving  himself  intelligent  and  trustworthy  in  the  performance 
of  such  work  as  was  assigned  him,  he  was  promoted  to  the  position 
of  Assistant  Librarian  in  1890,  and  has  since  been  effidoit  in 
forwariling  the  interests  of  the  Academy. 

To  provide  for  the  supposed  wants  of  students  the  experiment 
of  keeping  the  library  open  until  10  P.M.  was  b^un  in  1873  and 
continued  until  1876,  when  it  was  abandoned  as  not  serving  any 
useful  end  on  account  of  the  extremely  limited  number  of  members 
using  the  biK>ks  in  the  evening. 

A  catalogtie  of  duplicates  was  printed  and  distributed  in  1899. 
A  number  uf  sales  have  been  effected,  but  the  larger  part  of  the 
collection  remains  yet  on  hand. 

Up  to  1847  the  library  had  been  arranged  in  connection  with 
the  Musi^um.  manifestly  to  the  great  discomfort  of  students  wiio, 
as  Dr.  Zantiinger  says  in  his  report  for  that  year,  were  excluded 
fix>m  the  hall  when  it  was  open  to  the  public.  The  societj  then 
iKvupie^l  the  building  at  the  comer  of  Bn>ad  and  Sansooa  sireeO 
V Plato  C^.  into  whii'h  it  had  moved  from  Twelfth  and  Samsom  streeSE 
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spacious  gallery  above  for  the  arrangement  of  periodicals  is  well 
known  to  all  now  using  the  library. 

The  accompanying  plates,  D,  E  and  F,  illustrate  the  ground-plan 
of  the  building  vacated  in  1876  and  the  present  distribution  and 
aspect  of  the  library. 

The  tirst  Librarian  was  John  Speakmau,  who  was  elected  Novem, 
ber  29,  1814,  and  served  until  December  26,  1815,  when  he  was 
succeeded  in  rapid  succession  by  Caleb  Richardson,  Jacob  IMerce, 
S.  W.  Conrad,  Charles  Pickering,  Paul  Beck  Goddard,  Joseph 
Carson,  Robert  Bridges,  Alfred  L.  Elwyn,  Joseph  Leidy,  and 
William  S.  Zautzinger.  Several  of  these  served  only  one  or  two 
years.  Dr.  Zautzinger  alone  reaching  an  incumbency  of  ten  years. 
Then  came  Dr.  James  Aitken  Meigs,  from  August,  1856,  to  May, 
1859,  and  Dr.  James  C.  Fisher,  from  June  28,  1859,  to  August 
27,  1861,  when  he  entered  the  army  as  contract  surgeon  and  was 
succeeded  by  Dr.  R.  E.  Griffith,  who  served  only  one  year. 

It  was  becoming  hard  to  find  any  one  who  was  willing  to  take  the 
office.  There  were  certain  duties  which  manifestly  had  to  be  per- 
formed. As  exchanges  came  in  and  the  Wilson  packages  were 
delivered,  the  accessions  must  l>e  shelved  and  recorded,  even 
though  they  were  not  systematically  catalogued,  and  some  few, 
from  time  to  time,  had  to  be  prepared  for  the  binder.  Dr.  Robert 
Bridges  devoted  much  time  at  irregular  intervals  to  the  latter  duty, 
although  not  officially.  He  deserves,  also,  the  grateful  remem- 
brance of  the  Aciidemy  for  his  supervision,  in  connection  with  Mr. 
William  S.  Vaux,  of  the  distribution  of  the  Proceedings  and  Jour- 
nal to  subscribers  and  exchanges,  the  editorial  work  being  per- 
formed by  Dr.  Jose]>h  Jjcidy,  then  and  until  his  death.  Chairman 
of  the  Publication  Committee. 

Mr.  J.  Dickinson  Sergeant  was  finally  prevailed  on  to  take  the 
Librarianship,  but  only  on  condition  that  an  assistant  should  be 
eii^^:i;;o(i  to  perform  the  routine  duties  of  the  office.  The  financial 
resf)urc(vs  of  the  Academy  were  not  such  as  to  permit  the  engage- 
ment of  a  trained  bibliographer,  and  a  boy  was  employeil  who 
owed  his  nelection  to  the  good  offices  of  Mr.  John  Cassin.  The 
Assi::tunt*s  first  reconl  of  accessions  was  made  February  4,  1862, 
within  a  few  days  of  the  beginning  of  the  second  half  century  of 
the  society's  history. 
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Mr.  Sergeant  held  the  Librarianship  until  December,  1867, 
when  the  Assistant,  who  had  in  the  meantime  taken  a  degree  from 
the  Medical  Department  of  the  University  of  Pennsylvania,  under 
the  preceptorship  of  the  beloved  Leidy,  was  appointed  to  the 
office  which  he  has  held  continuously  ever  since.  If  the  mtuation 
be  unchanged,  therefore,  in  February  of  next  year,  he  will  have 
had  the  supervision  of  the  Academy's  Library,  in  coDJunction  with 
the  Library  Committee,  as  Assistant  and  Librarian  for  forty  years. 
He  begs  to  be  allowed,  on  this  occasion,  to  put  on  record  his  obliga- 
tion to  his  first  and  only  chief,  J.  Dickinson  Sergeant,  for  the 
kindly  forbearance,  helpful  council  and  unfailing  courtesy  and 
encouragement  which  filled  the  life  of  the  boy  with  interest  and 
gladness  and  turned  the  daily  task  which,  under  an  unsympathetic 
master,  might  well  have  been  irksome  enough,  into  a  labor  of 
love.  Dr.  Leidy,  also,  was  invariably  helpful  and  encouraging, 
and  the  Librarian  is  unceasingly  thankful  thai  early  in  his  life  it 
was  given  to  him  to  know,  and  in  a  measure  to  appreciate,  the  high 
ideals  embodied  in  those  two  men. 

A  like  acknowledgment  of  obligation  is,  in  a  measure,  due  to 
nearly  every  one  with  whom  he  has  been  brought  into  asso- 
ciation during  his  forty  years  of  service  in  the  Academy.  Only 
the  most  cordial  associations  are  called  up  by  the  names  of  Lea, 
Wilson,  Bridges,  Hays,  LeConte,  Slack,  Cassin,  Tryon,  Vaux, 
Jeanes,  Allen,  Horn,  Redfield  and  Meehan,  not  to  mention  the 
dear  friends  who  are  still  met  with  every  day,  to  all  of  whom  he 
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are  received  are  placed  uader  their  respective  headings,  for  the 
most  part  consecutively,  a  separate  running  number  being  used  in 
each  department.  The  subject  catalogue  in  a  measure  supplies 
the  needs  of  a  more  philosophic  arrangement,  and  it  is  easv  to 
make  a  memorandum  of  the  position  of  books  on  a  given  subject. 
Still,  the  adoption  of  the  decimal  system  of  arrangement  would 
be,  in  some  respects,  desirable  ;  but  reclassificaticm  and  recata- 
loguing  will  involve  great  inconvenience  and  a  heavy  expense,  ixa 
the  employment  of  a  corps  of  trained  assistants  will  be  unavoid- 
able. It  may  be  that  some  one  interested  in  the  welfare  of  the 
library  wili  volunteer  to  defray  Ihe  cost  of  making  such  a  change 
in  the  prompt  way  which  would  involve  the  least  discomfort,  or  the 
Academy  in  the  future  may  find  itself  in  a  position  to  make  the 
required  appropriations.  Until  that  time  arrives  it  is  a  satisfac- 
tion to  know  that  few  or  no  complaints  are  heard  from  the  earnest 
workers  who  use  the  library  in  yearly  increasing  numbers,  and 
who  are  intelligently  informed  as  to  what  they  desire  in  the  prose- 
cution of  their  work  of  original  research. 

The  statistics  of  work  an<i  growth  for  the  year  are  sufficient 
evidence  that  this  department  is  actively  benefitted  by  the  improved 
financial  condition  of  the  Academy.  Every  book  added  to  the 
shelves  as  tiic  result  of  the  judicious  administration  of  its  resources 
is  a  memorial  of  the  liberal  and  enlightened  men  who  have  selected 
the  Academy  as  their  agent  in  the  advanci^ment  of  science. 

Mr.  William  J.  Fox  has  continued  to  render  intelligent  and 
willing  assistance  to  the  Librarian,  and  also  in  many  important 
ways  to  the  Rocording  Bucretary. 

All  of  which  is  respectfully  submitted, 

Ki>w.viu>  J.   Nolan, 

lAbrarian, 


766 


PROCEEDINGS   OF   THE   ACADEMY    OF 


[Dec. 


REPORT  OF  THE  CURATORS. 


The  Curators  are  able  to  report  many  improvemenis  in  the 
museum  and  buildiugs  of  the  Academy  during  the  past  year,  as 
well  as  important  advances  in  the  arrangement  and  growth  of  the 
collections. 

In  the  early  part  of  the  year,  through  the  increased  funds  at  their 
disposal,  the  services  of  Dr.  Henry  Skinner  and  Mr.  E.  G. 
Vanatta  were  secured  as  Assistants ;  Dr.  Henry  A.  Filsbry  was 
appointed  Special  Curator  of  Mollusca,  while  Mr.  Henry  W. 
Fowler  has  been  employed  identifying,  arranging  and  caring  for 
the  collection  of  fishes. 

With  these  additions  the  salaried  staff  of  the  Academy  is  now 
greater  than  ever  before,  and  the  work  accomplished  during  the 
year  has  been  correspondingly  increased. 

During  the  summer  the  outside  woodwork  of  the  buildings, 
which  has  been  for  some  time  badly  in  need  of  attention,  has  been 
entirely  repainted,  and  necessary  repairs  have  been  made  to  the 
roofs. 

A  number  of  cases  have  been  erected  for  the  extension  of  the 
library  and  for  the  accommodation  of  additions  to  the  herbarium 
and  the  study  collection  of  mollusks,  while  eighteen  moth-proof 
tin  cases  have  been  purchased  for  the  study  series  of  birds  and 
mammals,  in  addition  to  five  large  wooden  ones  uniform  with  those 
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maintained  a  table  at  the  Wood's  Hole  Biological  Laboratory. 
It  was  occupied  through  the  season  by  Mr.  H.  W.  Fowler. 

Much  of  the  work  accomplished  during  the  past  year  in  the 
arrangement  of  the  collections  is  described  in  detail  in  the  reports 
of  the  Botanical,  Conchological,  Ornithological  and  Mineralogical 
Sections  which  follow,  while  the  more  important  work  of  other 
departments  is  briefly  outlined  below. 

Mr.  Stone  has  spent  the  greater  part  of  the  spring  and  summer 
in  the  arrangement  of  the  reptiles  and  batrachians,  with  the  result 
that  all  tbo  groups  not  handled  last  year  have  been  catalogued  and 
systematically  arranged  and  many  unidentified  specimens  named. 

Mr.  Fowler  has  continued  his  study  of,  and  completely  rearranged 
and  relabeled  the  carp-like  and  deep-sea  fishes,  the  eels  and  their 
allies,  and  the  Cyprinodonts,  comprising  about  two-fifths  of  the 
entire  collection. 

During  the  year  the  whole  series  of  alcoholic  vertebrates  have 
been  carefully  examined  and  the  alcohol  replenished. 

The  mammalian  skeletons  and  skulls  have  all  been  relabelled 
with  special  tags  and  a  systematic  card  catalogue  of  all  the  mammal 
collections,  has  been  prepared  by  Mr.  Rehu. 

In  the  Archaeological  department  Miss  H.  N.  Wardle  has  cata- 
logued and  arranged  a  largo  number  of  specimens,  including  most 
of  the  Ilaldeman  Collection. 

Through  the  generosity  of  Dr.  L.  T.  Chaml>erlain,  Mr.  C.  W. 
Johnson  has  continued  his  care  of  the  Isaac  I^ea  Collection  of 
Eocene  Mollusca.  Six  hundred  and  fifteen  species  have  been 
added  during  the  year,  mainly  through  exchange. 

Many  important  additions  to  the  collections  have  been  received 
since  the  preparation  of  the  last  report.  The  Zoological  Society  of 
Philadelphia  has  presented  a  number  of  specimens,  one  of  the 
most  notable  being  a  full-grown  Indian  Rhinoceros,  which  has  been 
mounted  by  Mr.  David  McCadden,  the  taxidermist. 

Mr.  Y.  Hirase,  of  Kyoto,  has  continued  to  add  most  liberally 
to  the  conchological  collection,  furnishing  many  rare  and  hitherto 
unknown  s|)ecies.  Mr.  Arthur  Erwin  Brown  has  added  largely  to 
the  department  of  reptiles,  while  a  fine  series  of  Porto  Rican  fishes 
was  received  from  the  United  States  Fish  Commission.  • 

Dr.  A.  Donaldson  Smith  presented  a  number  of  valuable  birds, 
mammals  and  mollusks  secured  during  his  recent  expedition  to  Lake 
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Rudolf,  Africa.  Mr.  Alfred  C.  Harrison,  Jr.,  and  Dr.  H.  M. 
Killer,  who  are  at  present  conducting  an  expedition  in  the  interior 
of  Sumatra,  have  generously  promised  to  the  Academy  fiuch  of 
their  collections  as  are  pertinent  to  its  work,  a  portion  of  the 
material  having  been  already  shipped. 

The  Curators  would  express  the  indebtedness  of  the  Academy  to 
the  late  Thomas  Meehan,  Dr.  P.  P.  Calvert,  Theodore  D.  Band, 
Lewis  AVoolman,  Charles  Liebeck  and  other  members  for  aid  in 
variousT  departments,  as  well  as  to  the  students  of  the  Jessup  f\uid. 
Miss  H.  N.  Wardle,  Edward  G.  Vanatta,  James  A.  G.  Rehn  aod 
H.  L.  Viereck. 

Besides  the  frequent  consultation  of  the  collectioofi  by  viriting 
uaturalisjts,  specimens  have  been  loaned  for  study  to  C.  D.  Beadle, 
E.  L.  Morris,  W.  B.  Scott,  G.  S.  Miller,  Jr.,  M.  J.    Bathboin. 

C.  H.  Ball,  W.  B.  Clark,  W.  D.  Matthew,  B.  L.  Bobinson,  E. 

D.  Merrill,  J.  W.  Gidley,  G.  C.  Martin,  H.  M.  Smith,  R.  Bidg- 
A\ay,  M.  W.  Lyon,  Jr.,  J.  Dwight,  Jr.,  O.  P.  Hay,  R.  Bowdler 
Sharpe,  R.  Arnold,  R.  II.  Howe,  Jr.,  E.  A.  Mearna,  A,  W. 
Evans,  B.  G.  Wilder,  D.  G.  Elliott  and  Alpheus  HyatU 

Henry  C.  Chapman, 
Samuel  G.  Dixon, 
Arthur  E.  Brown, 
Henry  A.   Pilsbrt, 

CurcUors. 
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K.  Akademie  der  Wiasenachaften.    Berlin. 
AbhandluiiKen. 
SiUungsberlchte. 

K.  Akademie  der  WisseDiichaften.     Wien. 

OummlaEion  fUr  oceanoeraphlBchc  Fonchungen. 

DenkBchriften. 

MlttbeiluDffen  der  prfthlstorUchen  CommlsslOD. 

SltzungMbcrichte  math.-iiaturw.  KIhbsc. 

Albany  Institute.     Albany. 
Tranflactlone. 

Allgemeine  Zeitschrifb  fur  Eotomologie.  Nendamm  (E.  S.). 

American  Academy  of  Arts  and  Sciences. 
Memoirs. 
Proceedings. 

American  Association  for  the  Advancement  of  Science.     Salem. 
Proceedings. 

'American  Anthropologist.     New  York. 

American  (Tlie)  Antiquarian.     Chicago. 

American  Antiquarian  Society.     Worcester. 
Proceeding*). 

American  Chemical  Jonmal.     Baltimore. 

American  Chemical  Society.     Easton. 
Journal. 

American  Climatological  Association.     Philadelphia. 
Transactions. 

American  Entomological  Society  (Entomological  Section  of  the  Academy). 
Philadelphia. 

Tranractions. 
Entomological  News. 

American  Geographical  Society.     New  York. 
Bulletin. 

*  American  (The)  Geologist.     Minneapolis. 

American  Institute  of  Mining  Engineers.     New  York. 
Transactions. 

*  American  Journal  of  Anat4)my.     Baltimore. 
American  Journal  of  Pharmacy.     Philadelphia. 
♦American  (The)  Journal  of  Physiology.     Boston. 
American  Journal  of  Psychology.     Worcester. 
American  (The)  Journal  of  Science.     New  Haven. 
American  Journal  of  Mathematics.     Baliimore. 

American  (The)  Montlily  Microscopical  Journal.    Washington. 

American  Museum  of  Natural  History.     New  York. 
Annual  Reports. 
Bulletin. 
Memoirs. 

American  Naturalist.     Cambridge. 

American  Ornithologists'  Union.     New  York. 
The  Auk. 
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REPOKT  OF  THE  BIOLOGICAL  AND  MICROSCOPICAL 

SECTION. 

The  Section  has  held  the  usual  meetings  during  the  year  with 
increased  membership.  It  has  lost  by  death  a  valued  member, 
Mr.  Diivid  S.  Hoi  man. 

The  Coni^crvator  reports  that  the  apparatus  and  slides  belonging 
to  the  Section  are  in  fair  condition,  and  some  progress  has  been 
made  in  cataloguing  the  latter. 

Additions  during  the  year  include  thirty-six  slides  of  wood  sec- 
tions purc'lui^od  and  twenty-aix  volumes,  principally  of  microscopi- 
cal journals,  presented  by  Mr.  Jolm  C.  Wilson, 

At  a  joint  meeting  with  the  Biological  Society  of  the  "Univer- 
sity of  Pennsylvania,  the  latter  was  represented  by  Prof.  Conklin, 
who  spoke  upon  "  Fertilization  and  Inheritance,"  and  the  Section 
by  Mr.  Frank  J.  Keeley,  who  gave  a  history  of  the  **  Develop- 
ment of  the  American  Microscope."  Dr.  Morris  also  spoke  upon 
the  '*  Theory  of  Vibration." 

Communications  have  been  made  by  Mr.  Palmer  on  Spirogyra 
and  desmids;  by  Mr.  Keeley  on  rock-incluiions,  various  appliances 
of  the  microscope,  and  the  A bbii  diffraction  theory;  by  Mr.  Wool- 
man  on  artesian  well  deposits,  by  Mr  Boyer  on  diatoms;  by  Dr. 
Stewart  on  white  blood  corpuscles  and  bacteria,  and  by  Dr.  Morris 
on  pathology. 

At  the  meetings  with  the  Academy  Dr.  Benjamin  Sharp  spoke 
upon  the  ''  F<mmI  of  the  C(n1;"  Dr.  Pilsbry  on  the  **  Kelationships 
of  the  (ieiius  XcobrliMCHi* ;''  Mr.  Keeley  on  the  **  Structure  of 
Diatoms"  and  ''Colored  Illumination,"  and  Drs.  Ravenel  and 
Mc(  urthy  on  the  "  Pathology  and  Treatment  of  Rabies." 

The  following  officers  were  elected  for  the  ensuing  year: 

Dii'fvtor,        ....  J.  Cheston  Morris,  M.D. 

Vin>  Dirt  dor,         .         .         .  T.  Chalkley  Palmer. 

Trauinrrr,     ....  Lewis  Woolman. 

(  ont*ervator,  ....  Frank  J.  Keeley. 

Corrc^pondiHtj  SfTntarif,.  ,  Silas  L.  Schumo. 

lUrorder,       ....  Charles  S.  Boyer. 

CBAKLt^  S.  Boyer, 


Uecorder, 


v.) 
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REPORT  OF  THE  CONCHOLOGICAL  SECTION. 

The  growth  of  the  collection  of  mollusks  during  the  year  has 
been  satisfactory.  The  total  number  of  accessions,  2,705«  although 
less  than  in  several  years,  comprises  a  large  amount  of  material 
preserved  in  alcohol  and  also  more  species  new  to  the  collection 
than  have  been  added  in  any  year  since  the  A.  D.  Brown  Collec- 
tion was  received. 

The  chief  accessions  are  as  follows:  Over  800  species  of  Japanese 
mollusks  received  from  Mr.  Y.  Hirase,  of  Kyoto,  Japan ;  a  laige 
lot  of  South  Sea  shells  collected  by  C.  D.  Voy  in  1872-3,  and 
presented  by  Mrs.  Annie  P.  Cope;  a  small  series  of  shells  from 
Hawaii  and  Torres  Strait,  sent  to  our  Treasurer,  Mr.  Roberts,  by 
Mr.  D.  Thaanum,  consisting  largely  of  species  new  to  the  collec- 
tion, and  a  second  collection  from  British  East  Africa  from  Dr. 
A.  Donaldson  Smith.  The  series  of  American  mollusks  has  been 
increased  by  about  200  species  from  the  Galapagos  and  Cocos 
Islands,  collected  by  an  expedition  from  Leland  Stanford,  Jr. 
University;  a  selected  series  from  the  Gulf  of  California  from 
Mr.  J.  G.  Malone,  and  a  small  series  of  C.  B.  Adams'  Panama 
shells;  while  Messrs.  E.  H.  Ashmun,  A.  C.  Billups,  6.  H.  Qapp, 
T.  D.  A.  Cockerel!,  M.  J.  Elrod,  J.  H.  Ferriss,  Dr.  Henry 
Skinner,  Bryant  Walker,  and  many  others  have  added  valuable 
material  to  the  collection  of  United  States  mollusks,  both  dry  and 
in  alcohol.     A  portion  of  this  material  has  been  worked  up  by  Mr. 
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The  continued  assistance  of  Mr.  E.  G.  Vanatta  has  largely 
increased  the  work  accomplished  in  the  department.  Advice  and 
assistance  have  also  been  rendered  by  Mr.  C.  W.  Johnson  and 
other  members  of  the  Museum  Committee. 

H.    A.    PiLSBRY, 

•  Conservator. 


REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 

The  Uiiiual  meetings  have  been  held  and  entomological  communi- 
cations of  interest  and  scientific  value  have  been  made  by  members 
and  associates.  The  attendance  has  been  good,  the  average  being 
fourteen  iDcrsona. 

Seven  associates  have  been  elected  during  the  year. 

The  Entomological  News  and  Proceedings  of  the  Entimiological 
Section  of  The  Academy  of  Natural  Sciences  of  Philadelphia  has 
been  continued  with  increased  success.  During  the  year  the 
twelfth  volume  has  been  completed  with  three  hundred  and 
twenty-eight  ])ages  and  thirteen  plates. 

The  Section  has  had  a  very  eventful  year,  due  to  the  large  and 
valuable  additions  of  specimens  to  the  collections  of  the  depart- 
ment. Two  representative  collections  of  llymenoptera  have  been 
presented:  the  Cresson  Collection  and  the  collection  of  Gallflies 
made  by  Mr.  Homer  F.  Bassctt,  of  Waterbury,  Conn.  The 
former  collection  contniuis  2,307  tyjxs  and  3,511  species  and  the 
number  uf  specimens  is  estimated  at  87,775.  The  Bassett  Collec- 
tion contains  315  l)oxes,  estimated  to  contain  0,300  specimens  and 
over  300  ty])cs.  The  collection  of  Orthoptera  made  and  presented 
to  the  Section  by  ^[r.  J.  A.  G.  Kehn  numbers  1,653  specimens. 
In  addition  the  Academy  has  purchased  3,500  si)ecimen8.  These 
collections,  in  conjunction  with  the  material  already  in  the  posses- 
sion of  the  Section,  form  the  l>est  museum  collection  of  these 
insects  in  America.  The  C^onservator  has  added  over  a  thousand 
sjKHjimens  collected  in  San  Miguel  county,  N.  M.,  during  the 
siiininer.  About  forty  H|X3cies  of  these  are  new  to  science,  and 
many  are  new  to  the  collection.  The  specimens  added  to  the  cab- 
inets during  the  year  will  number  nearly  104,000. 
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The  collections  are  in  a  good  state  of  preservation,  but  additional 
oases  are  needed  and  more  space  for  the  department  is  desirable. 

At  the  annual  meeting,  held  December  26,  the  following  were 
elected  to  serve  as  officers  for  the  year  1902 : 

Director, Philip  Laurent. 

Vice-Director,  .        •.         .  H.  W.  Wenzel. 

Treasurer, E.  T.  Cresson. 

Becorder  and  Conservator,      .         .         .  Henry  Skinner. 

Secretary,      ......  C.  W.  Johnson. 

Publication  Committee, .  .  J.  H.  Ridings, 

C.  W.  Johnson. 

Henry  Skinneb, 

Conservator. 


REPORT  OF  THE  BOTANICAL  SECTION. 


The  Botanical  Section  reports  that  the  herbarium  is  in  a  gener- 
ally satisfactory  condition.  Much  progress  has  been  made  in  the 
work  of  arrangement  during  the  year. 

About  5,500  specimens  have  been  added  to  the  collections, 
largely  through  purchase,  the  most  important  being  a  portion  of 
the  collections  of  Mr.  A.  A.  Heller,  from  Virginia,  North  Caro- 
lina,  Tosng,  ^^jizona,  Wyomiag.   Idaho,  AVashiagtun,  Uregoti  and 
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ber,  largely  through  the  untiring  efforts  of  the  late  Mr.  Meehan,  it 
having  been  his  expressed  desire  to  see  this  work  accomplished  dur- 
ing his  life,  and  strangely  enough  it  was  practically  the  last  work 
he  was  able  to  do  in  the  herbarium. 

In  the  early  part  of  the  present  year  the  Curators  had  con- 
structed eleven  additional  cases  in  the  north  room,  which  has 
enabled  the  Conservator  to  rearrange  all  the  specimens  of  the 
Authophyta  in  the  two  rooms  on  the  library  floor,  the  Pteridophyta 
being  arranged  for  the  present  in  the  south  room  on  the  gallery 
floor. 

All  of  tlie  cases  have  been  marked  on  the  outside  with  printed 
labels,  in  brass  holders  with  transparent  fronts,  greatly  facilitating 
the  reference  to  specimens. 

The  mounting  of  the  Charles  E.  Smith  Herbarium  was  com- 
pleted during  the  year,  the  local  material  being  arranged  in  one  of 
the  cases  in  the  south  room  on  the  gallery  floor  ;  the  balance  of  the 
specimens  will  be  incor|K>rated  with  the  general  collections  during 
the  coming  year. 

During  the  year  much  work  has  been  accomplished  on  the  C. 
W.  Short  Herbarium,  about  ten  thousand  sheets  having  been 
mounted,  all  of  which  will  bo  incorporated  with  the  general  collec- 
tions as  rapidly  as  possible.  It  is  the  desire  of  the  Conservator  to 
push  this  work  during  the  coming  year,  so  that  the  many  valuable 
specimens  contained  in  this  collection  may  be  made  available  for 
study  at  as  early  a  date  as  possible. 

At  the  meeting  of  the  Botanical  Section,  held  on  Monday,  De- 
cember 9,  1901,  the  following  were  elected  as  the  officers  to  serve 
for  the  coming  year: 

Diirdar Benjamin  H.  Smith. 

Virt- Director,   ....         JoHcph  Crawford. 
CorrtMponJing  Sccreiarij,     .         .         John  T.  Pennypacker. 

Recorder, lohn  W.  Harshberger. 

Trtnmrcr  and  Conacrvator,  Stewardson  Brown. 

IiO0i>cctfu]ly  submitted, 

Stewardson  Brown, 

Cofuervator. 
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REPORT  OF  THE  mNERALOGICAL  AND  GEOLOG- 
ICAL SECTION. 

The  Director  of  the  Mineralogical  and  Geological  Section  respect- 
fully reports  that  nine  meetings  have  been  held  during  the  year, 
besides  six  excursions  to  points  of  geological  or  mineralogical 
interest  The  average  attendance  at  the  meetings  has  been  eight 
members,  on  the  excursions  thirty -two. 

Additions  to  the  Academy's  collection  of  mineral  and  geological 
specimens  include  many  of  interest,  though  in  number  not  as 
great  as  in  previous  years. 

An  elaborate  paper  was  read  before  the  Section  by  ]VLr.  John  S. 
Ash  on  the  Buckingham  Fault,  which  elicited  considerable  discos- 
sion,  participated  in  by  Messrs.  Lyman,  Woolman  and  others. 
There  were  read  also  other  papers  on  Arizona  lignite.  New  Jersey 
gravels,  and  on  various  questions  relating  to  the  geology  of  Penn- 
sylvania. 

Mr.  Frank  J.  Keeley  exhibited  a  number  of  rock  sections  pre- 
pared by  himself,  and  made  remarks  upon  them,  particulariy  upon 
their  inclusions. 

The  first  excursion  was  made  to  Langhome  and  vicinity,  for  the 
examination  of  the  New  Red  Rocks  in  that  neighborhood,  and  to 
Van  Art8dalen*s  quarr}'  ;  the  second  and  third  to  the  vicinity  of 
Yardley  and  New  Hope,  the  fourth  to  Lodel  creek,  near  Grater's 
ford  on  the  Perkiomen,  and  to  Skippack  creek.  At  Lodel  creek 
a  slab   was  obtained   showing  ripple  marks  and    reptilian   and 
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REPORT  OF  THE  ORNITHOLOGICAL  SECTION. 

During  the  past  year  a  large  part  of  the  Conservator's  time  has 
been  occupied  by  his  duties  as  assistant  to  the  Curators  in  other 
depurtincuts.  It  has,  however,  been  possible  to  make  considerable 
progrcf^  iu  the  rearrangement  of  the  ornithological  collections. 
All  of  the  mounted  water  birds,  with  the  exception  of  the  AnatidcR 
and  Jjfiridir,  have  been  carefully  examined  by  the  taxidermist, 
relabeled  with  both  common  and  technical  names,  and  installed  on 
the  ornithological  floor  of  the  new  building.  They  completely  fill 
the  large  case  erected  last  year,  and  show  to  much  better  advan- 
tage than  they  did  in  the  old  gallery.  During  the  close  of  the 
present  year  three  additional  cases  have  been  furnished  by  the 
Curators,  which  it  is  estimated  will  accommodate  about  one-third 
of  the  entire  mounted  collection.  Labels  for  most  of  the  remain- 
ing water  birds  have  already  Ijeen  prepared,  and  it  is  expected  all 
the  new  cases  will  be  filled  and  the  new  floor  opened  to  the  public 
in  the  spring. 

For  the  study  collection  eighteen  moth-proof  cans  and  three 
largo  wooden  cases  have  been  purchased,  permitting  the  abandon- 
ment of  almost  all  of  the  temporary  storage  boxes  that  we  were 
forced  to  make  use  of  some  years  ago.  With  a  similar  provision 
next  year  the  entire  collection  of  bird  skins  will  be  accommodated 
in  modern  cases  and  rendered  absolutely  safe  from  moths  and  dust. 
Considerable  time  has  been  required  to  effect  the  systematic  arrange- . 
ment  of  the  skins  in  the  new  cases,  but  as  a  result  they  are  now 
more  accessible  than  ever  before.  The  Mcllhenny  collection  of 
Alaskan  birds,  which  was  formally  acquired  early  in  the  year,  has 
been  incorporated  with  the  general  collection,  as  also  a  valuable 
local  collection  of  water  birds,  the  gift  of  Mr.  II.  W.  Fowler. 

The  Delaware  Valley  Ornithological  Club  and  the  Pennsylvania 
Au<luboii  Society  have  continued  to  hold  their  meetings  in  the  build- 
ing and  have  done  a  great  deal  to  stimulate  the  study  of  birds  at 
the  Academy.  Much  aid  has  been  rendered  during  tho  year  to 
ornithologi.'its  in  other  institution^*,  both  by  correspondence  and  by 
loan  of  s|>ecimens,  anrl  many  visiting  naturalists  have  made  use  of 
the  collections. 

Among  other  imiM)rtaiit  additions  to  the  department  may  he 
mentioned  a  series  of  birdn  from  Lake  Rudolf,  Africa,  from  Dr. 
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A.  Donaldson  Smith;  a  series  of  several  hundred  skulls  and  sterna 
of  American  birds  from  H.  W.  Fowler  and  Witmer  Stone,  and  a 
valuable  collection  of  nests  and  eggs  from  Robert  T.  Young.  At 
the  annual  meeting,  held  December  18|  1901,  the  following  officen 
were  chosen: 

Director, Spencer  Trotter,  M.D. 

George  Spencer  Morris. 


Vice-Directarf   . 

Secretary^ 

Recorder, 

Treasurer  and  Conservator, 


William  A.  Shryock. 
Stewardson  Brown. 
Witmer  Stone. 
Respectfully  submitted, 

Wither  Stone, 
ConservcUor. 


The  election  of  Ofticers,  Councilors  and  Members  of  the  Com- 
mittee on  Accounts  to  serve  during  1902  was  held  with  the  follow- 
ing result: 

President,  ....        Samuel  6.  Dixon,  M.D. 

Vice-PresidentSj  .         Arthur  Erwin  Brown, 

Edwin  G.  Conklin,  Ph.D. 
Recording  Secretary,  Edward   J,  Nolan,  M.D. 

Corresponding  Secretary,         .         J.  Percy  Moore,  Ph.D. 
Tkkasurer.  .         .         ,         .         George  Vaux,  Jr. 


IWl.] 


NATURAL  SCIENCES  OF  PHILADELPHIA. 


777 


COUNCIL  FOR  1902. 

Ex-officio. — Samuel  G.  Dixon,  M.D.,  Arthur  Erwin  BrowD, 
Eclwin  G.  Coiiklin,  Ph.D.,  Edward  J.  Nolan,  M.D.,  X  Percy 
Moore,  Ph.D.,  George  Vaux,  Jr.,  Henry  A.  Rlsbry,  Henry  C. 
Chapman,  M.D. 

To  serve  Three  Years. — Charles  Roberte,  Uselma  C.  Smith, 
John  Cadwalader,  William  Sellers. 

To  serve  Tivo  Years. — Charles  SchaefFer,  M.D.,  Dr.  C.  Newlin 
Pierce,  Theodore  D.  Rand,  Philip  P.  Calvert,  Ph.D. 

To  sene  One  Year. — Thomas  A.  Robinson,  Charles  H.  Cramp, 
Charles  Morris,  Isaac  J.  Wistar. 


Curator  of  Mollusca, 
Assistant  LinRARiAN, 
Assistants  to  the  Curators, 


Taxidermist, 


Henry  A.  Pilsbry,  ScD. 
William  J.  Fox. 
Witmer  Stone, 
Henry  Skinner,  M.D., 
Stcwardson  Brown, 
J.  Percy  Moore,  Ph.D. 
Edward  G.  Vanatta, 
Charles  W.  Johnson. 
David  McCadden. 


Jes^fup  Fund  Studenh, 


J.  A.  G.  Rehn, 
H.  L.  Vicreck, 
Ivhvnrd  G.  Vanatta, 
Harriet  Newell  Wardel. 


Janiiorfiy 


Charles  Clappier, 
John  Mcllhenny, 
Daniel  Heckler. 
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ELECTIONS  DURING  1901. 


MEMBEB8. 


January  29, — William  F.  Dreer,  James  Borer,  A.  Worrell 
Wagner. 

February  26. — C.  Hartman  Kuhn. 

March  26,— F.  S.  Manderaon. 

April  SO,  — AnthoDy  W.  Robinson. 

May  J^<9.— Adolph  Fredliolm,  Ph.D. 

June  26. — Henry  Kraemer. 

Ocfo6er  j^^.^—Howard  Crawley,  Henry  Fox,  Jr. 

November  26. — Roswell  C.  Williams,  Henry  Savage,  WiUiam 
B.  Davis  and  S.  Harbert  Hamilton. 

CORRESPONDENTS. 

Janary29.—ll.  R.  H.  Albert  I,  Sovereign  Prince  of  Monaco. 
March  26,  —  Y.  Hirase,  of  Kyoto,  Japan;  Carlos  de  Ta  Torre,  of 
Havana,  Cuba. 

Aiigust  ^7. —Sir  Thomas  Lauder  Brunton,  of  Loudon,  England. 
November  26. — T.  D.  A.  Cockerell,  of  East  Las  Vegas,  N.M. 
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ADDITIONS  TO  MUSEUM. 


Mammals. 


Otto  Bkhk.  Pine  Marten,  Mmtela  amcricnnn  ;  four  Weasels,  Putoriui 
notchoracrnsii ;  Kabbit,  Lepus  floridanun  transiiionalU ;  Red-backed 
Mouse,  Etotoiuyt  gapperi;  skins  and  skulls  ;  and  Brewer's  Mole,  Parasca- 
lops  breieen;  Short-tailed  Shrew,  Blarina  hreticauda ;  White-footed 
Mouse,  Ptronif/scus  canadensin ;  House  Mouse,  Mu*  muscului,  and  four 
Weasels,  l^itoriui  nonehoraeennU,  alcoholic  ;  all  from  Wyoming  county,  Pa. 

Stkwardsox  Brown.    Red  Bat,  Lasiurus  horealU,  Philadelphia. 

Hexby  C.  Chapmax,  M.D.  Pectus  of  FelU  domcstica,  8u$  terofa,  DoMy- 
pus  sexeinctus,  Monkey  sp.,  and  placenta  of  Ort/x. 

William  £.  Huoiier.  M.D.  Collection  of  twenty-one  mammal  skins 
and  skulls  from  Chihuahua,  Mex. 

Chasl?>4  D.  Kellooo.     Mongoose,  Herpcstes  griscui,  skin  and  skull. 

Purchased.  Collection  of  skins  and  skulls  of  mammals  from  Texas  and 
Colorado ;  skull  of  Black  Bear,  Ursus  americanus,  from  Clinton  county, 
Pa.,  and  Virginia  Deer,  Odoroilfus  virginianuSf  male  (for  mounting), 
Wyoming  county,  Pa.;  Florida  ^lanatee,  I'richichus  latiroBtrU^  skeleton. 

J.  A.  G.  Rkhn.     Five  skins  and  skulls  of  Pennsylvania  mammals. 

Samuel  N.  Riioads.  (Collected  for  the  A<'a(lemy.)  Five  Field  Mice, 
AfierotuB  prnnni/htinicus;  four  Short-tailed  Shrews,  Blarina  brevicauda, 
and  eleven  White-footed  I^Iice,  Peromyscus  Icucopua,  skins  and  skalls. 

Alfred  Satterthwait.  Jnminng  Mouse,  ZapKS  hudsoniut  ameri' 
canuH  (mounted),  Chefitcr  county,  Pa. 

Mrs.  Charles  Sciiaekkkr.  Skin  of  Pocket  Gopher  and  Shrew,  British 
Columbia. 

WiTMKR  Stone  and  J.  A.  G.  Rehn.  (Collected  for  the  Academy.) 
Two  Ke<I-backed  Mice,  Evotomys  gapperi  rhoad^i^  skins  and  skulls,  New 
Jersey. 

Z(M)Uk:icai.  Socif^'y  of  PiiiLADELriiiA.  Specimens  prepared  as  indi- 
cated :  Mounted  :  Prcvorit's  Squirrel,  Sciurui  prevosti ;  Indian  Uhinoceroa, 
HhinoccroH  unicornis.  To  be  mounte<l:  Ked  Deer,  Cervui  claphns ; 
Bla(*.k-backed  Jackal,  Ctinis  lufsomehis;  Ring-tailed  I>emur,  Lemur  entta  ; 
RufouH-necked  Wallaby,  JIahtmaturus  ruficoUis  ;  Red-handed  Spider  Mon- 
key, Atehs  paniMCUs,  Skins  and  skulls :  Entellus  Monkey,  Semnopithecu* 
enttUuH  ;  White-throated  Monkey,  Cereopitheeus  albogitlaris  (no  skull) ; 
Gray-cheeked  Mungaby,  d  rcocr bus  collar i»  ;  Lion-tailed  Macaque,  Macaeus 
sihnuH  ;  Black  A  pi*,  Cynopithccus  niger  ;  Silky  Marmoset,  Mida$  rosalia  (no 
HkuU) ;  Lion,  Fdis  ho  (male) ;  Florida  Gtter,  lAttra  kudionica  taga;  Bas- 
sur'.H,  Bassariscus  astutus  flavus;  Black-backed  Jackal,  Caniimetomelai ; 
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StowLoriSp  Tardigradu^  tardigradu*  (aoakall)  ;  three  Ari^oaia  Oat ii 
L^uM  ariMC^na  minor ;  two  Sperm opbilea,  Sp^rm^kitvs  mu^tie^mmt 
a$»hi0ma  ;  Te^aii  CottOQ  £ft4,  Sigm&d4tn  hispidu*  tt^xiaAut ;  two  Woo 
Jfaftoiiii  mKropuj  and  N.  atbigvla  ;  Oofihet,  Crat^€^m§*  coHaa^ 
KftDgaroo  Rftta^  Dipod&mpM  ambiguu*  «jid  D*  up^clabilU  ;  Eofooo- 
Wallabj,  Hal  mat  u  rut  mfic&Uit,  Skin  and  ikeleioa :  Female  BuSnlo, 
bi$Qn  ;  European  Oitcx»  Lutra  Itiira.  Skulls :  Gieea  Monkey,  C^rt- 
eu§  iailUrithti* ;  Ehesun  Macaqiw,  Mae4i£^*  rhef^u;  Riog-Ujlod 
Na*ua  narita.  Skeletons  :  Indian  Rbinooeroe,  B.  unUomi*  ;  two  9 
Hjenaa,  Bjf^na  croaHa ;  Striped  Hjeim,  H^  hjfiBfia ;  Sacred  M' 
Stmftopithievt  eaUUu* ;  Gibboiif  Ii]fl4ftaie4  tar ;  EXmdk-^hmcked  J 
Cani$mf*ameUi*.  Alcoholic:  two  Ntot^mm  mier^utt  TardigradmM 
gradus^   Bipu*  jaculu*t   Urtv*  areUf*  {ttrf  jroniig).  two   ^^rm^ 

A.  Do!tALDe03r  SMifB,  H.D.  CoUectioo  ol  tliifij  «kins  ajid  ^i 
Africsui  m&mmaUf  sereml  mottnted  faead^  and  mounted  Antelope, 

Is  ExcHAXGE.     Two  specimens  of  Chil^^nifcUrit,  £rom  Porto  Rioo. 

B.  T,  Yocso,  Two  skins  of  Weaset^  Putmus  novsb&raetnsis,  Prin 
K.  J. 

Col,  G,  T.  Ande&sox.     Two  bird  akii»  fiom  tl>«  Philipptnee. 

AKTMl'a  Ebwin  Bbowx.  Thiiee  akins  of  Z&notticMa  Uucophf 
egg  of  CVrewj  crypii^leutUM  (?>»  Peoos,  Tei. 

J.  L.  BrcE.     Partot  ikiill  ( ChrgtifH*  sp. ). 

Delaware  Taxxity  O&KiTHOLoaiCAL  Qix^  Tbree  oeatR^  two  i 
eci?  And  tbrf  e  mooDt«d  birds. 

U.  W.  FowLEK.  Collectic^n  of  akuLb  and  stenuw  wainlx  ^  Penn^: 
bird^i  and  coUectxon  of  ikina  d  wmler  birds  from  PfennajlTama  and 
Jer?eT. 
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Zoological  Society  of  Philadelphia.  Prepared  as  skins :  Tricho- 
fjlomis  for  stent,  Chrysotis  salvini,  Rhamphattot  brevic^rinatus^  Chondeates 
(jrammacuSj  Conurus  patagonitus^  Laniui  ludovieianus  exeubitorides, 
Ploreus  bai/a,  Pt/rrhulopsis  tabuemiif  Amazona  pretrei.  Skall  and 
sternum  :  Coscoroba  coscorobn,  Falco  fusco-coirulescens.  Skeleton  :  Den^ 
drocitta  vagabunda^  Pelecanus  erythrorhynchua,  Gyps  fulvui. 

PuRCirABRD.  Mcllhenny  collection  of  Alaskan  birds,  three  hundred  and 
forty-seven  skins. 

Reptiles  and  Batbachia. 

AuTHi  II  Ekwin  Brown.  One  hundred  and  forty-five  specimens,  repre- 
senting: sevcDty-five  species,  of  snakes  and  lizards  ;  also  type  of  Coluber  sub- 
ocular  is  J»n)wii. 

llKKHKHT  BuowN.     PhyllorhynchuB  decurtatus,  Yuma,  Ariz. 

Otto  Bkhb.  Rattlesnake,  Crotalua  Iiorridus,  and  small  collection  of  rep- 
lilef,  Wyoming  county,  Pa. 

£.  1).  CoPK  Estate.  One  hundred  and  fifty  specimens  of  reptiles  and 
1)atrjchi:i. 

Philip  Laurent.  A  collection  of  reptiles  and  batraohia  from  Florida 
and  several  specimens  from  Philadelphia. 

David  McCadden.  Specimen  and  plaster  oast  of  Coluber  obsoletus, 
Stone  Harbor,  N.  J.  • 

ClaiiknckB.  Mooue.     Three  casts  of  snakes. 

Mrs.  Sc^vTTKiuioon.  Pine  snake»  Pityophis  melanoUucus^  Brown's 
Mills,  N.  J. 

Henry  Skinner,  M.I).  Several  reptiles  and  batraohia  from  Sapello 
Canyon,  N.  M. 

WiTMER  Stone  and  J.  A.  O.  Reiin.  Small  collection  of  reptiles  and 
liatrachia  from  the  New  Jersey  I'inc  Barrens,  including  liana  virgntipes 
and  Ltolepisma  laterale. 

ZooLOdicAL  Society  ok  Philadelphia.  TiUqua  scineoideSj  Aus- 
tralia. 

Fishes. 

Chai:lk-4  W.  Buvinger.    Five  jars  of  fishes  from  Atlantic  City,  N.  J. 

H.  W.  Fowler.  Ckillcctions  from  Wood's  HoU,  Mass.,  Philadelphia  and 
New  Jcrsfy  coast,  and  specimen  of  Salmon. 

David  McCadden.    Specimens  of  Pipe  fishes,  8iphostomafuscum. 

II.  A.  Pn>nRY.    Jar  of  fishes  from  Florida. 

Mrs.  L.  J.  Rvshton.     Head  of  Sword-fish  (mounted). 

J.  H.  Samtkl.     Boue  of  Sturgeon. 

J.  A.  ScHULT/.     Mounted  specimen  of  Grayling,  Michigan. 

Benjamin  Sharp,  M.D.  Sand  Shark*  Careharias  liUortUis,  and  Bill- 
HhIi,  TyloAnrus  ncris^  Nantucketi  Mass. 

U.  S.  Fish  Commission.    Collection  of  Porto  Rican  fisbea. 

K.  I).  Cope  Estate.    Several  jars  of  fishes  . 
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Insects,  etc. 


lArva  of  moth. 

Three  handred  and  fifteen  boxes  of  Cynipids  and  the 


W.  M.  Baker. 

H.  F.  BAHSi-rPT. 
galls. 

Frederick  Blanchard.    One  Coleopter. 

G.  W.  Bock,  M.D.    Thirty  Hemipteia,  nine  hundred  Coleoptera. 

A.  £.  Brown.     One  Coleopter,  nine  Orthoptera,  three  ji  helyphortis,  fift 
Hymenoptera. 

T.  D.  A.  Cockerell.     Forty-three  Hymenoptera,  three  Diptera,  fcwen^ 
tvro  Ijepidoptera.  three  Nenroptera,  one  Uemipter. 

Emily  Cooper.    Nest  of  Tarantula. 

£.  T.  Cresson.    3,511  species  of  Hymenoptera— 87,775  specimena,  2t3ff 
types. 

J.  S.  Dixon.    Eight  Arachnida. 

S.  G.  Dixon.    One  Coleopter. 

Geoiioe  Elliot.    Larva  of  Citlieronia  regalis, 

Joseph  W.  P'ell.     Larva  of  Githeronia  regalU. 

W.  F.  Fd*ke.     One  Lepidopter. 

GEORdE  Franck.     Forty  Lepidoptera. 

Arthur  Fruehl.     Dolomedea  sp. 

A.  Hempel.     One  hundred  Neuroptera. 

M.  E.  Hoeu.    Seven  Lepidoptera,  eleven  Hymenoptera,  five  Coleopten, 
ten  Neuroptera. 

Herman  Hornig.    Two  hundred  and  fifty  Hymenoptera,    thirty-five 
Lepidoptera. 

C.  W.  Johnson.    Six  Diptera,  two  Lepidoptera. 

Philip  Laurent.    Two  Orthoptera. 

C.  W.  Lenq.     Six  Coleoptera. 

F.  A.  Merrick.     One  hundred  and  twenty-nine  Lepidopteia. 

IL  B.  Meyers.     Fenodera  sinensis. 
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£.  O.  Vanatta.    One  thooaand  inseots,  varions  orders. 
H.  L.  ViKREC^K.    Thirty  Hyinenoptera. 
J.  L.  Webb.     Two  Coleoptera. 

II.  W.  Wenzel.    One  hundred  and  forty-five  Hymenoptera,  eighteen 
Coleoptera. 
W.  >r.  Wheeler.    Thirty  Hymenoptera. 
J.  S.  Wh  ITEM  AN.     Three  Coleoptera. 
Stkwardsox  Brown.    Twelve  Uemiptera,  one  Lepidopter. 
West  Indian  Fruit  Co.     My  gale  sp. 
Zoological  Society  of  Philadelphia.     Scolopendria  ap.,  Pecos,  Tex. 

Recent  Mollvsca. 

Rev.  E.  H.  Ashmun.  Sixty-seven  species  of  land  and  fresh-water  sliella 
from  Idaho  and  Arizona. 

Cahl  F.  Haker.    Fifty<4ix  trays  of  shells  from  the  Southern  States. 

F.  C.  Hakkr.    Ten  species  of  fresh-water  shells  fVom  Illinois. 

W.  T.  Bend  ALL.  Oxystyla  undnta  Brug.,  from  New  Providence, 
Bahama  Islands. 

A.  C.  BiLLUPS.    Thirty  five  species  of  land  shells  from  Indiana. 

Botanical  Section.  Two  species  of  fresh- water  shells  from  Bethlehem, 
Pa.    Three  s{>ccie8  of  land  and  fresh-wutcr  shells  from  Bermuda. 

J.  H.  Britts,  M.  I).    Fifty-seven  species  of  Unionidoe  from  Missouri. 

F.  W.  Bryant.    Three  species  of  California  land  shells. 

Fred  L.  Button.    Peeten  diegoenais  Dall,  from  Monterey,  Cal. 

Emilio  F.  Cabada.    Tvvelve  travs  of  Cuban  land  shells. 

II.  C.  Chapman,  M.D.  Five  species  of  marine  shells  from  Bar  Harbor, 
Me. 

G»).  H.  Clapp.     Thirteen  trays  of  American  land  shells. 

T.  !>.  A.  and  W.  P.  Cockkkell.  Ninety  lots  of  land  and  fresh -water 
shells  from  New  Mexico. 

().  CoLi.ETT.     Twenty-six  species  of  shells  from  Ceylon,  in  exchange 

Annie  P.  Cope.  Three  hundred  and  seventy-three  trays  of  shells  from 
the  United  States  and  Polynesia. 

().  A.  CuANDALL.    Physa  rhomhoidea  and  P.  walkeri  Crandall,  cotypes. 

L.  K.  I)ANiEL8.     Twenty-three  lots  of  United  States  land  shells. 

O.  Dkhkaux.     Six  trays  of  Algerian  land  shells. 

Sami'kl  (jr.  Dixon,  M.I).     Fifteen  trays  of  marine  shells  from  Cuba. 

S.  M.  Howards.     Pyramidula  from  Colorado. 

Sir  CHAKLt^  Elliott.     Six  tniys  of  marine  shells  from  New  Zealand. 

M.  J.  Ki.Roh.     Fifteen  trayj*  of  land  and  fresh-water  shells  from  Montana. 

J.  II.  Fkukish.     Eighty-two  lots  of  American  land  shells. 

Wm.  H.  Fi.rcK.  Seven  npecics  of  marine  and  fresh-water  shells  from 
Nicanigna. 

John  Foun.     Four  species  of  shells  from  Florida  and  Pennsylvania. 

1[.  W.  Fowler.  Ten  trays  of  marine  shells  from  Martha's  Vineyard, 
Mass. 

L.  S.  FitiKimoN.     Qnadruln  lananensis  Fricrson. 
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Mbs.  E.  M.  Gayiakd.  Two  speoitt  of  Epiphra^m&pAm'a  from  Sa 
C^taliimlal&ad^  CdliforDia. 

HAROLD  Heaih^    Fqut  species  of  marioe  alielU  from  Cjilifontui. 

Henky  H^mfhili,.     Eigbteea  species  &f  California  lai&d  ahella. 

J.  B.  Uexdeeso??,  Jr.    Ft?e  species  of  land  shell  a  from  Haiti 

T,  HiBASB,     Eigbt  hi^ndred  ftod  Ihlrtj-tix  lota  of  Japan eae  sbellSL 

C,  W.  Johnson,    Fi^e  sptcies  of  American  laud  and  £resb-water  ebeUa 

HawjLBD  JoHES.    Seven  species  of  marine  ^belb  from  New  Jerpqf . 

Faith  Keely.     Fitc  spe<!ies  of  marine  shells  from  New  Jersej. 

E.  E.  B*  McKeKxkY,  H.R  Ten  speoie»  of  Enrope^n  l^nd  moDuAkfi, 
forcoalici. 

R  J.  RliiKLASs^O,  M.D.     PUinarU$  from  Miciiigan. 

E.  J.  Lirf^^N.     ^mi»i^^^  f^toona  and  G&niobasi*  ftiagarensU, 

O.  ^.  Lewts.     Foar  trajs  of  fresh -water  shells  from  Indiana. 

H;  Loo\iijs^    Tea  ^peoiea  of  J^p^ne^  shells^ 

H.  N^  Lowe.  Fotir  species  nfLimaj  and  teetibranchs  from  Loog  Be^c 
Oaf, 

J.  G.  Mjilostk.  Se7«nlij-fiye  species  of  mariae  sbeUa  from  Santa  UemXi 
Lower  Califomia. 

Geoeoe  T.  3IABSTOS.     PIiff$a  itUtgra  Q^d.  from  Qniocj^  111. 

0.  O.  Nylandee.     Eighteen  species  of  shells  from  Elaine. 

CITAKLE9  B.  PBKfiiO^E^  M.D.     Piliidium  fr^m  Idaho. 

H,  A.  PiLSBBY,  D.Sc.    TwKity  epedes  of  American  land  shells. 

PrRcuASEO.  Three  bt^Bdred  nod  tweutj-eighl  species  ol  operoul^le  hu 
shells. 

W.  M.  Kaxei^t.  Two  speeics  of  land  and  fresh- water  sbelk  from  B4 
muda. 

H.  K.  R  CO  ADS.  Fortj^lwo  irajfi  of  land  and  fresh- water  sbdls  fro 
New  Jep*eT  and  Pennsjlvaaia^ 

S.  Ray^Ionp  RijUERTs.     CypTfFa  Jinn4B  Hoberts,  from  HawaiL 
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U.  S.  Xatioxal  Museum.  Seven  traya  of  land  shells  from  Japan  and 
Brazil. 

K.  G.  Vaxatta.     Eight  species  of  American  land  shells. 

T.  VvW  Hynino.  Twenty -MX  species  of  American  land  and  freshwater 
shells. 

J.  W.  Vklik,  M.l).    Seven  species  of  American  Hhells. 

Bkvant  Walker.  Twenty -two  species  of  land  and  fresh-wat-er  shells 
from  Michijisin. 

A.  G.  WETHEunY.     Nine  species  of  A meric:in  land  and  fresh-water  shells. 

J.  J.  White.     Ccrithium  costatum  from  6.ihama  Islands. 

Wm.  W(K)I).     Six  trays  of  shells. 

Willi  A  K  I)  Wood.    Two  trays  of  shells  from  Ciilifornia. 

L.  WooLMAX.     i'nio  from  (trecnbrier  river,  West  Virginia. 

Other  Investebkates.- 

Kev.  E.  II.  AsiiMUX.     JUlicopsychc  from  Arizona. 

Botanical  Sectiox.     Liuffula  anatina  Brug.,  Anstralia. 

Stewardson  Browx.     6'(/7/i&f(rM«  from  Ganoga  I^ke,  Pennsylvania. 

CiiAS.  W.  BuvixuER.    Two  jars  Cnmtiicea.  Atlantic  City,  N.  J. 

il.  C.  Cii  Ar.MAX,  M.l).     Seven  jar<  of  invertebrates  from  Bar  }IarlM)r,  Me. 

T.  1).  A.  CtX'KERELL.  Two  Specimens  of  CnmbnruB  yalliiiuB  1*.  and  C. 
and  Jlelicopsi/ehc  from  New  Mexico. 

Catiiarixk  G.  Dixox.     Limulns  poft/phrmns  from  Ballast  Point,  Fla. 

J.  £.  DrKUDEX.     Five  .specimens  of  l*(  ripatus  from  Bjith,  Jamaica. 

II.  W.  Fowler.  Two  jars  of  invertebrates  from  Martha's  Vineyard, 
Mass. 

C.  L.  FuRHrsH.     Htjnlonemn  sp.,  Philippines. 

Y.  II I  RASE.     Six  species  f>f  Bnlamm  and  Bra(*hio])odM  from  Japan. 

II.  W.  Xaole.     Physiilui  from  Anglesca,  N.  J. 

U.  A.  Pij-SBRY.     TM-enty -nine  jars  of  in vertebrati^s  from  Florida. 

PriuiiAPEi).  Thiity-fiv«;  trays  of  invertebrates,  collected  by  C.  D.  Voy  in 
the  Pacific  Ocean.  Collection  of  Crustacea  from  Caroline  Island,  South 
Pacific. 

S.  N.  Kii(>Ai>s.     Two  trays  of  invertebrateH  from  Cuba  and  New  Jerwy. 

W.  H.  la  sii,  M.I).     Two  jari  of  invertebrates  \v>\\\  the  Pacific  Of  <'an. 

Pail  smltaix,  .Ml).     Specimen  of  conil. 

B.  Sh  \i:p,  M.l).     C'lrrinnit  tfurnuM  L.  from  Nantucket. 

U^Er..MA  C  Smith.     Snjnrtia  spongtrolu  Verr.  from  Spray  Beacii,  N.  .1. 

W I T  .\i  L I :  >T( ) N  E .     Su htrittH  fro m  f  'a  pt*  .M ay .  N.J. 

E.  B.  WiLLiA.MSox.     f'timhiiftin  iluhinn  from  Nashville,  Tenn. 

Fossil  Vertebr\if>. 

EiiUARii  I*.  C'lij'E  E-TATK.     A  small  misTf  11 :4rfous  collection. 

.MiVEKAi.rKnr  \L  Sf>  fi'iN.  Two  slalis  of  red  Miale,  chowing  Iiino-anr 
track-*  ami  rippif  nurkH.  from  near  Oratcr*s  Ford  Stotion,  I'erkionieu  i:.  K'., 
MoniKuHiery  #otiiify,  Vj^. 

r.-ELM\  C  .S-.fmr.     Fri-^il  Fi.«ih,  Oreen  iJiver,  Wyoming. 

"lO 


I 


Physikaliaoh-mediciaiBohe  Sodetat.    Erlangen. 
ffitsnngsberichte. 

PhyBtkalisoh-Ckonomische  G^eellschafi.    ESnigebeig. 
Schrifken. 

PhysikaliBohe  oentral-ObserTatoriimi.    St  P^tenboorg. 

Annalen. 

Pbjsikalisoher  Yerein.    Fiankf art  a.  M. 
Jahiesbericht. 

Physiographiska  Forening.    Eristiania. 
Nyt  Magazin  for  NatorrideiiBkAbeme. 

*Pittonia.    Washington. 

Pollichia.     Dnrkheim  a.  d.  Haardt. 

MitteUangen. 

♦Popular  Science  Monthly.    New  York. 

Portland  Society  of  Natural  Htstory.    Portland. 
Proceediogs. 

K.  Prenssiaohe  geologisohe  Landesanstalt  and  Bergakadc 
Jahrbuch. 

♦Princeton  Ckintribationa  to  Psychology.    Princeton. 

Procession  (The).    Los  Angeles. 

ProYinciaal    atreohtsoh    Genootsohap   van   Eansten    c 
Utrecht. 
Aanteekenlngen. 
Veralag. 

Psyche,  a  Joamal  of  Entomology.    Oambridge  (£.  S.)« 
♦Pablic  Libraries.    Chicago. 

Pablic  Maseam  of  the  City  of  Milwaakee.    Hilwaakee. 
Annual  Report 

♦Quarterly  Joamal  of  Microscopical  Science.    London. 

Qaeckett  Microscopical  Clab.    London. 
JoumaL 

Queensland.    Home  Secretary's  Department.    Brisbane. 
Vorth  Queensland  Ethnography  Bulletin. 
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Leeds,  Francis  S.  Mandersou,  Thomas  Meehan,  Adolpta  Miller,  M.D.,  Silas 
L.  Schanio,  Benjamin  U.  Smith,  William  C.  Stevenson,  Jr. 

Minerals. 

Bkll's  AsiiFSTOS  Co.    Asbestos  and  Serpentine,  Ontario. 
Sam  TEL  G.  Dixon,  M.D.    Limonite  Geode,  Pennsjlvania ;  Chalcedony, 
Florida. 
W.  II.  Jar  MAN,  M.D.     Sulphnr  found  at  Tampa,  Fla. 
Fkancks  K.  Pkirce.    Small  oare  of  minerals. 
F.  Kitsch L.    Taraspite  and  Asbestos. 
T.  H.  Ryan.    Specimen  of  Bituminons  Coal,  Colorado. 
J.  T.  Walton.    Two  specimens  of  Limonite. 
S.  \V<)(>T.VRRT()N.     Several  minerals  from  Ontario. 
William  S.  Yaux  Collection.    Specimens  added  by  purchase. 

Arcii.£olooy  and  Ethnology. 

Arthur  Ebwin  Brown.  Arrowheads  and  Indian  Mill,  Pecos,  Tex.; 
Mexican  Water  Vessel,  Ft.  Davis,  Tex. 

Robert  CA8PKR80N,  M.D.     Four  Mctatea,  Costa  Rica. 

Howard  Eaton.    Zuni  Ceremonial  Clothes. 

Clarence  B.  Moore.  Many  additions  to  the  Moore  Arclucological 
Collection. 

PirRCHASEi).     Eskimo  Coat»  liattle  and  Boots  ;  Beaded  Saddle  Bags. 

F.  W.  1»l'tnam.     Indian  Mill,  Metate. 

Cii  AR  Lt^s  ( i .  Sower .     t^y ptian  Mii mmy . 

J.  F.  Sykhit.     Eskimo  Kyak  Mo<1el. 
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PUBLICATIONS    OF    THE    ACADEMY    OF     NATURAL 
SCIENCES  OF  PHILADELPHIA. 

Journal  of  The  Academy  of  Natural  Sciences  of  Pliiladclphia.    8to, 

I,  1817-18— VIII.  1839-42. 
Journal  of  The  Academy  of  Natural  Sciences  of  Philadelphia.     Second 

Series.     4to.     I,  1847-50— XI,  1897-1901. 

Uepout  of  the  transactions  of  The  Academy  of  Natural  Sciences  of  Phil- 

adeli)hia,  during  the  years  1825-1826.    Submitted  by  8.  G.  Morton, 

M.l).,  Recording  Secretary.     Philadelphia,  1827.     8vo.     Pp.  1-15. 

Same,  1827-28.     8vo.     1829.     Pp.  1-16. 

Proceedings  of  The  Academy  of  Natural  Sciences  of  Philadelphia. 

8vo.     I,  1841-43— LIII,  1891. 
Annual  reports  of  the  Treasurer  have  been  published  separately  since 

1890. 
Circular  (small  pamphlet  containing  instructions  for  collecting  and 
preparing  specimens  of  natural  history.    Undated,  but  probably 
about  1830).     12mo.     Pp.  1-11. 
Act  of   incorporation  and   by-laws  of  The  Academy  of   Natural 
Sciences  of  Philadelphia.      Philadelphia,  1886.     8vo.     Pp.  i-iv, 
1-8.    The  first  edition  of  the  Act  of  Incorporation  and  Constitution 
was  published  in  1817  as  part  of  the  first  number  of  the  octavo 
Journal,     llepublished  with  By-Laws  in  Vol.  VI,  1829. 
Same,  1849.     8vo.     Pp.  1-12. 
Same,  1857.     8vo.     Pp.  1-38. 
Same,  1860.     8vo.     Pp.  1-24. 
^jiime,  1860.     8vo,     Pp.   1-22.      Issued   with   rhe   Proceeding,    XXI, 
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The  Academy  OF  Natural,  Sciences  OP  Philadelphia.    1890.    12mo. 
Pp.  1-11.    2  plates.     Small  descriptive  pamphlet,  issued  in  con- 
nection with  application  to  the  Legislature  for  an  appropriation 
toward  the  completion  of  the  building. 
Another  edition,  with  modifications.     1895.    Pp.  1-7. 

OATALOorE  OK  THE  LiBUAHT  of  The  Acadcmy  of  Natural  Sciences  of 
Philadelphia.  Philadelphia,  1837.  8vo.  Pp.  i-x,  1-800.  Tlie 
Hist  catalogue  of  the  library  was  begun  in  the  Journal,  No.  1,  Vol. 
1,  1817,  and  continued  in  Vols  II,  III,  IV. 

iiuiDi-:  T(»  THE  MUSEUM  of  The  Academy  of  Natural  Sciences  of  Phila- 
delphia.   8vo.     I^hiladelphia,  1876.     Pp.  1-128. 

Haxdijook  to  the  museum  of  The  Academy  of  Natural  Sciences  of 
Philadelphia.    Edited  by  J.  II.  Slack,  M.D.     12mo.    Pp.  1-116. 
Philadelphia,  1862. 
SauMj,  2d  edition,  1806.     12mo.     Pp.  1-30. 

Notice  of  the  Academy  of  Natural  Sc^irnces  of  Philadelphia. 
Second  edition.     Philadelphia,  1831.     Pp.  1-16.     (The  first  edition 
was  ])ublished  in   the  American  Journal  of  Science  and  Arts, 
XIX,  pp.  88-96.) 
Same,  3d  edition,  1836.     Pp.  1-32. 
Same,  4th  edition,  1837.    Pp.  1-24. 

A  notice  of  the  ohioin,  progress  and  present  condition  of  The 
Academy  of  Natural  Sciences  of  Philadelphia.  By  W.  S.  W. 
Uu.«4chcnberger,  M.I).,  Surgeon  U.  8.  Navy.  (Read  before  the 
Society,  February  10.  1852.)  8vo.  Philadelphia.  Pp.  1-78. 
(Contains  list  of  members.) 
Same,  2d  edition,  1860.     8vo.     Pp.  1-102. 

Addrksh  delivered  on  layinjx  the  cornerstone  of  The  Academy  of  Natural 
Sciences,  May  25,  18:J9.  By  Walter  R.  Johnson,  A.M  ,  M.A.N.S., 
etr.  Published  by  order  of  the  Academy.  Philadelphia,  1839. 
8vr>.     Pp.  1-8.     Issued  with  Proceedings,  I,  1841-43. 

DisroiRsE  in  commemoration  of  the  founding  of  The  Academy  of 
Natural  Sciences  of  Philadelphia.  By  William  Parker  Foulke. 
Delivered  March  30,  1854,  in  the  Hall  of  the  Univereity  of  Penn- 
sylvania.    8vo.     Philadelphia,  1854.     Pp.  1-58. 

Addrkssks  delivered  on  laying  the  corneratone  of  an  edifice  for  The 
A<a«h*niy  of  Natural  Sciences  of  Philadelphia,  October  30,  1872. 
lM»ilad<'lpliia,  1873.  (W.  N  W.  Ruschenberger,  M.D.,  Rev.  E.  R. 
Headh'.  .J.  Aitken  Meigs.  M.I).,  and  Horatio  C.  Wood,  M.D.) 
8vo.     Pp.  1-29.     Issued  with  Proceedings,  XXIV,  1872. 

A  I)  hKi>*.M  delivered  on  the  occasion  of  the  opening  of  the  new  lecture 
iiall  of  The  Academy  of  Natural  Sciences  of  Philadelphia,  Febru- 
ary 22,  1892.  By  the  Rev.  Henry  C.  McCook.  D.D.,  Vice- 
President.     8vo.     Pp.  1-4. 

KEMAitKs  OF  Mr.  John  Wei«sh,  Chairman  of  a  Committee  appointed 
liy  certain  eiti/.(Mis  of  Philadelphia,  addressed  to  a  s|>ecial  com- 
mittee of  the  House  of  Representatives  of  Pennsylvania,  com- 
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poaed  of  the  roemberfl  from  the  dty  of  Philatlelpliia*  to  which  ti 

referred  tb<?  Senate  Bill,  giving  permission  to  tbe  Coancilt 
Pbila(JcIphla»  to  auiborize  the  erection  on  the  Penn  BqUiiiiee, 
buildingB  for  I  be  ProniotiOQ  of  Natural  Science,  Literatures  the  Fl 
Arts,  and  the  Mechanic  Arts.     February  26,  1868.     8iro.     Pp,  1- 

Anxual  HKP0ET3  (flrst,  1808,  to  eleventh,  IS78)  of  the  Board  of  Trait* 
of  the  Building  Fund  of  The  Academy  of  Natural  ScieacesofFh 
adelphlu  to  the  Contributors  to  the  Fund.     Sto, 
(Ko  repHJrts  were  published  between  1878  and  18^1,) 

ABmuAL  REPORTS  of  the  Truskt.cesof  the  Ballding  Fand  of  The  Acftdeit 
of  Nam  ml  Sciences  of  PblladelpbLa  to  the  ContributofB  to  tl 
Fund,  January,  l«9l,  1892  and  18U3.     6vo. 

An  ADDEtHA.     The  clatxnfi  of   The  Actidemy  of   Natural   ScicDces 
Philadelphia   to    public    favor.      By   W.   S,   W.    Ruscbenber^ 
Philadelphia,  1871,     8vo.     Pp,  1-32.    Three  plates. 

RsfOET  OF  THE  CONDITIO?*  of  The  Academy  of  Natuiul  Science 
Pbiladeipbia,  on  moving  Into  its  new  edlAce  southwest  comer 
Rftce  and   Nineteenlb   streets.     Made   to  the  coDtributors  to  i 
huilding-fund,  April  28,  1376.    By  W.  8.  W.  Rutcheuberger,     Phi 
adelphia,  1876.     8vo.     Pp.  1-50. 

BtJM^AiiY  [[iSTORY  of  The  Acftdeuiy  of  Natural  9eienceB  of  Philadelphi 
By  W.  S.  W.  Ruachenberger,  M.D,  Philadelphia,  1877.  Hr 
Pp.   89-110.     (Published  as  part  of  Gvide  to  (he  Muteum,     1876, 

Catalog iTE  op  tue  STntGio.ii  in  the  collectioa  of  The  Acudemy  ofNa 
ural  Sciences  of  Philadelphia.  By  John  Caaain.  8vOp  19  p; 
(Issued  with  Proceedings.  IV,  1848-49.) 

Catalogue  of  the  VrLTORiD.E  in  the  collection  of  The  Aeaderay  i 
Natural  Sciences  of  PbUadelphifl.  By  John  CaBain.  8vo,  1  pj 
(Issued  wiib  Proceedings,  IV,  1848-49.) 

Catauici^ite  OF  tur  CAPHrMvr.mt?,*:  in  the  collection  of  The  Acad eiB 
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Catalogt'e  op  the  invertebrate  fossils  of  the  Cretaceous 
Formation  of  the  United  States,  with  references.  By  William 
M.  (riibb,  September,  1859.  8vo.  Pp.  1-20.  (Issued  with  Proceed- 
inirs,  Xr,  1859.) 

Catat.oouk  of  the  fishes  of  the  Eastern  Coast  of  North  Amer- 
ica, from  Greenland  to  Georgia.  By  Theodore  Gill.  January, 
180 1.    8vo.    Pp.  1-63.     (Is8ue«l  with  5Proceeding8.  XUI.  1801.)  ' 

A  Memoir  of  William  Maclure,  Esq.,  late  President  of  the  Academy 
of  Natural  Sciences  of  Philadelphia.  By  Samuel  George  Morton, 
>r. I).,  one  of  the  Vice-Presidents  of  the  Institution.  Bead  July 
1,  1841,  and  published  by  direction  of  the  Academy.  Philadel- 
phia, 1841.  8vo.  Pp.  1-37,  Portrait.  (Issued  with  Proceedings, 
I.  1841-4:^.) 
Same,  2d  edition.    Philadeli)hia,  1844.     8vo     Pp.  1-34. 

A  Memoir  of  Samuel  George  Morton,  M.D.,  late  President  of  The 
Academy  of  Natural  Sciences  of  Philadelphia.  By  Charles  D. 
Meigs,  M.D.  Read  Novembers,  1851,  and  published  by  direction 
of  the  Academy.     Philadelphia,  1851.    8vo.     Pp.  1-48. 

A  Syllabus  of  the  courses  of  lectures  and  laboratory  study  and 
work  provided  for  students  in  the  Natural  Sciences.  Philadelphia: 
Printed  for  the  Committee  on  Instruction,  1884.    8vo.     Pp.  1-38. 

Biological  and  Microscopical  Section. 

By-Laws  and  list  of  members.     1877.    8vo.     Pp.  1-14. 

By-Laavs  with  a  list  of  members  and  contributors.  Philadelphia,  1888. 
8vo.     Pp.  1-13. 

(PROc:EKi)ixosof  the)  Biohigical  Department  of  The  Academy  of  Natural 
S<*ionces  of  Philadelphia.  1858,  1859,  1800.  (Issued  with  Pro- 
ceedings of  the  Academy  of  corresponding  dates.) 

(pROCKEDiNcis  of  the)  Biological  and  Microscopical  Department  of  The 
Academy  of  Natural  Sciences.  18(88,  1809.  1870,  1871.  (Issued 
Willi  Proceedings  of  the  Academy  of  corresponding  dates.) 

CoNCirOLOGICAL  SECTION. 

By-Laws  cslablighed  for  the  govern iiient  of  the  Conchological  Section 
of  The  Academy  of  Natunil  Sciences  of  Philadelphia  (n.  d.). 
Svo.     Pp.  1-19. 

Mantal  oKCoNCHoHKiY  ;  Structural  and  Systematic.  With  illustrations 
of  lh<'  species.  Hy  (ieorge  W.  Tryon,  Jr.  Hvo.  I,  Cephalopoda, 
1S79.  310  pp.,  112  platc's.  II,  Muricidie,  including  Purpurinir, 
ISHO,  2M9  pp.,  70  plates.  Ill,  Tritcmidie,  Fu.«;idu-,  Buccinidie,  1881, 
310  pp.,  87  plates.  IV,  Nassida*,  Turbim-Uidje,  Volutidie,  Mitridw, 
isyj,  270  pp.,  r>s  phites.  V,  Marginellid.T,  Olividie,  Columbellidse, 
lHs:j.  270  pp..  fill  plates.  VI,  Conida',  Plcurotomidas  1884,  400  pp., 
(>")  plates.  VII,  Terebridjc,  Cancellariidie,  Strombidas  Cyprieida*, 
Ovulida*,   Cassidida',    Doliidtc.    1885.   309  pp.,   75  plates.     VIII, 
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Xaticidse.  Calvfitni'idie,  Oiiustida*,  Turn  tell  id  a;,  VermeiM*, 
cidit,   Eulimidii-,   Pyramidellida*,   Tarbonillida*,   18S0,  461  pp. 
plates.      IX,   Solunidtf,    lantliinidtp,   Trichotropida?,    ScaUri'i 
Ceritbiid^e.   Rissoida*.  Littorinidie.  1887,  488  pp.,    71   plates. 
Xeritida-,  Adrorbiida-.  Cycloslrematidiv.  L  lot  lid  a?,  1888. 
Manual  of  Coxchology,  Structural  and  Systematic.      Witb  ill  us 
tions  oi  the  ^iiccics.     By  George  W.  Try  on,  Jr.,   continut-d 
Henry    A.    Pilsbry.      PbasianeHina%    Turbinidflp,   . Del pbi null j 
1888/323  pp.,  09  plates.     XI,  Trochida?,  188ft.  519  pp.,  6i  pla: 
XII,    StoMialollidie,    Scissurellidie,    Pleurotomariids,     Halioth 
Scutellinidje,      Addis^oniidit,     C'occulinidie,     Fissure  11  id  ie,      IS 
3-23  pp.,  65  plates.     XIII,  Acmsida-,  Lepetidte,   PatellidsB.  Ti 
caniirhf.    1S91,     195    pp.,     74     plates.      XIV,      Lepidopleuric 
Ischnodiiionidu',  Chitonidic,  Mopaliida*.  1S92,  350  pp.,  68  plat 
XV,    Ac  anthocbitidie,   Cryptoplacidce,    Actieonidse,    Tornatinii] 
Scapli:inr:ri(1:e,    BuUida*,     Akeridse,    Ilydatinidse,      Ringiculid 
1893-!a.  -136  pp.,  01  plates.    XVI,  Pbilinida?.  Aglajidae,  Gastrc 
leriJa.  Aplysiidw.   Pleurobrancbidse,  Umbrellidff,  etc.,  1895,  2 
pp.,   T'i  i»lfitcs.     XVII,  Scapbopoda.     By  H.   A.  Pilsbry  and 
Sharp.     Aplacupliora.     Index  to  Series,  1897-8,  348  pp.,  48  plat< 

Secom>  Skkiks  :  1  ui.MONWTA.  Manual  of  Concbology,  structural  ai 
systeniaiif.  AVith  illustrations  of  tbe  species.  By  George  A 
Tiyoii,  Jr.  I,  Te>iarellidrt',  Oleacinido*,  Streptazid;e,  llelicoide 
Vitriiii'l.f,  LiinacidiL,  Ariouidje,  1885,  864  pjj..  60  plates.  II,  Zo 
itida-.  ixsr,.  2«;5  pp..  04  plates.  Ill,  Helicidae,  1887,  313  pp.,  i 
plates.     IV.  Ilclioida-,  1SS8,  '2W  pp..  69  plates. 

SixoND  Skjiiks  :  Pri.MO.N.\T.\.  Manual  of  Concbology,  structural  ai 
M-T«:niatic.  Willi  illustration.*  of  tbe  species.  By  George  \ 
Tiyni),  Jr..  Ci^ntiniiod  by  Henry  A.  Pilsbry.  V,  Ilelic 
ij^.   1889.  2U  in>..   04   pla  teg.     VI.    IleUddce.    1890,   mi 
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Cataix)que  and  synonymy  of  the  genera,  species  and  varieties  of  recent 
mollusca,  described  prior  to  Januar}'  1,  1867.  Willi  dales  of 
publication,  references  to  plates  and  localities.  Compiled  and 
published  under  the  authority  of  the  Conchological  Section  of  The 
Aciidciny  of  Natural  Sciences  of  Philadelphia.  Parti.  Pholada- 
cea,  by  G.  W.  Tryon,  Jr.;  Solenidte  and  Maciridtt\  by  T.  A.  Connid, 
Xovcniber,  1807,  47  pp.  II,  Anatinida'.  by  T.  A.  Conrad  ;  Saxi- 
cavidiv,  Myidn?,  Corbulid*,  Tellinida\  by  O.  W.  Tryon,  Jr.; 
Paudoridie,  by  P.  P.  Carpenter,  May,  180»,  78  pp.  III.  Corbicu- 
lad;i\  by  Temple  Prinic,  October,  18^9,  01  pj).  IV,  Porcellaniibe, 
Amphiperasidas  by  S.  U.  Roberts,  November,  1860,  20  pp.  V, 
Mar;rincllidie,  by  John  II.  Rcdfleld  ;  Melauiida*,  by  A.  Broi,  M.D., 
Xovember,  1870,  111  pp.  (Issued  in  the  American  Journal  of 
Conchology.) 

Amkuican  .louiiNAii  OF  CoNC'iioLOOV,  Vols.  I  and  II,  edited  by  George 
AV.  Tryon,  Jr.,  1805,  1860.  Vols.  HI-VII.  published  by  the 
Conchological  Section  of  The  Academy  of  Natural  Sciences  of 
Philadelphia.     8vo.     1867-1872. 

Monograph  OF  the  frebh-water  Univalve  Mollukca  of  the  United 
States.  In  continuation  of  Prof.  S.  S.  Hahleman's  work,  pub- 
lished under  the  above  title.  By  George  W.  Tryon,  Jr.  Turbida?, 
Physadte,  1871.     8vo,  238  pp.,  17  plates. 

ExTOMOLuiiicAL  Seciion  (Amkkican  Kntomolocical 

.Society). 

Proceedinuh  of  the  Entomological  Society  of  Philadelphia,  I,  1861— 

VI,  1867.     8v(>. 
The  Practical  E.ntomoi.ocist,  I,  186r)  06— II,  1866-67.    8vo. 
TRANSAcTiONHof  the  Ainrrican  Knlomological  Society,  I,  1H67— XXVII, 

lyoi.     8vo, 
PROCEKDINOH  of  the  monthly  meetings  of  the  Kntomological  Section  of 

The  Academy  of  Natural  Scienrcs  of  IMiiladelphia.     (Issued  with 

Tnin.sictions  of  th(*  American  KntonioloLnral  So«riety,  V'll— XV.) 
EM'uMOLociicAi.  Nkwk  and  Phk  eedin^^H  of  tin*  Kntomological  Section  of 

Tht'  Academy  of  Natural  Sciences  of  Pliila<ie]phla.     Editor,  Henry 

Skinner,  M.lV     I.  IHDU     XII,  UMH.     Hvo. 
SYXoI»SIs    of    the    FAMII.IKS    ANI*    OK.NKKA    oK    TIIK     JlYMKNonKKA    of 

Anieiit:i,  north  of  Mexico,  hy  E.  T.  C'rehr^on,  1HH7,  8vo,  liOO  p|i. 
Till-:  Hl  iTKKFLij-soF  NoRTii  A.MKKif:A,  l»y  Wm.  II.  Kilwards.     L  Vol.  I.j 

1>'0*<-1872.     4to,  15:j  |iji.     50  colored  plates. 
SVNoe^I^   <iK   NuHTU    .\M Kill  CAN   IJ|-|  ThUKLI  KH,   l>y  Win.    H.    l'Mward>. 

187-J.     4lo.  W  pp. 
Catalog  IK  or  ijik  LKPiuoiTMiA  <»f  Aineni:i,  north  of  Mexico,  by  W. 

II.  IvlwarM--.     P:ii!  I.  Diurimls,  1877,  Hvo.  HH  pp. 
Reviskii  Cataj^ksi'i.  <'t    tlie  Diurnal   Lepidoplem  of  America,  north  of 

Mexie«».  r.y  W.  II.  Kilwanl.-,  1884,  «vo,  l*r»  pp. 
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List  of  the  Coleoptkea  of  Americftj  north  of  Mexico,  hy  Sumuel 
BhikW,  188>.     Siipplemeot  No.  1.  1887;  No,  2,  1889;   No,  3» 
By-Laws  of  :be  American  Entomological  Society,  1889 
List  op  thk  Lep[doptkra  op  Boreal  Asicrica,  by  .L  B,  Smith,  18a 
Entomologists'  Directory,  by  Henry  Skinner,  1900, 
Bynokymic  Cat  a  log  db  of  the  North  Ah  eric  an  Bhopalocee 

Henry  Skinner,  M.D.,  1899,  8vo,  laO  pp. 
Liar  OP  MEMBERS  of  the  Amoncan  Bntnmnloglcal  Sootety,  reBidcni 
corresponding,  1897. 

MiNERALCMHCAL   AND   GEOLOGICAL   SECTION. 

PfiOqEEDinaa  of  tUc  Mineralogical  and  Geological  Section  of 
Academy  of  Natural  Sciences  of  Phihidelpbia.  No*  1,  1877- 
Pp.  241-329.  Issaed  in  Proceedings  of  the  Academy »  XJC 
1880.  No.  2,  1880-1881,  pp.  3Mi8.  8vo.  lasned  in  PrtHseet 
of  the  Academy,  XXSIV,  1882. 
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Tho%e  marked  with  an  asterisk  are  subscribed  for. 

R.  Aoademia  de  Cienoias  ezaotas^  fisicas  j  natarales.     Madrid. 

AnuRrio. 

McinorlaM. 

Nomina  rcrsonal  Academico. 

R.  Academia  de  Cienoias  medicis,  fisicas  y  natarales.     Habana. 

Analc8. 

R.  Academia  de  Ciencias  naturales  y  Artes.    Barcelona. 

Boletln. 

Academia  nacional  de  Ciencias  ezootas.     Cordoba. 

Actas. 
Kuletin. 

Acndemie  d'Hippone.     Bone. 

Bulletin. 

Compter  Rendos  des  Iti^unions. 

Academic  de  Metz. 
Mi'inoires. 

Academic  royale  des  Sciences.     Bruzelles. 

Annualre. 

Hulletin. 

M^moin.>fl. 

Mumoires  oonronni.^},  4to. 

M^moireH  t'ouronnte,  8vo. 

Notices  biographiquGB. 

Acadcmie  des  Sciences.     Paris, 
romptes  RenduB. 

Acadcmie  des  Sciences.     Rouen. 

Precis  analytique. 

Academic  imp^riale  des  Sciences  de  St.  P^tersboiirg. 
Annnaint  du  Muflte  zooloKiqiic. 
Kulletin. 
Momoirus. 

AcadtMuii^  des  Sciences  de  Cracovie.     Krakau. 
linllftin  intcniati'inalc. 

Acad<'irnie  des  Sciences,  Belles- Lettros  et  Art^.     Besan<;on. 
I»ro<?o.s-Vcrbaux  et  Mi>moiKM. 

AcadtMiiie  nationale  des  Sciences,  Arts  ct  Belles* Lettres.    Caen. 

Mrnioiri's. 

Aca'ltwnie  des  Sciences,  Arts  et  Belles- Lettres.     Dijon. 

Mrnioiri'S. 

Acadcmie  nationale  des  Scit*ncei,  Belles-Lettres  et  Arts.     Bordeaux. 

ACti'H. 

Aca<l<Mnie  des  Sciences,  Belles-Lettres  ct  Arts.     Lyon. 

Mi'moiri'R. 
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AcwlSmie  dea  SoieDtjes,  iD^riptbns  et  B«]les>Lottres.     Tod  loose. 

Bulletin. 
M  ^moires. 

Academic  des  Soieiioes,  d«  Ijettreu,  et  doa  Arta,     Amiens, 

Acad^mle  dea  Soienoes  el  Lettr^.     Mootpellier. 
M^tnotres. 

Acaden]_7  of  Natural  SoieDCeB  ol  Pbiliidelpbitt. 

Proceed  Id  ^*!. 

Aoademj  of  BGieuc^  of  8t.  Louis, 
TruQsactlDtia, 

B.  Aocademiii  dei  Fielocrttioi.    Siena^ 

AttL 

ppocesst  TerbaJJ. 

Acfademia  gioenia  di  Scienie  Naturali.     Catania. 

AttL 

BollelUno  inenalle* 

K.  Aocademia  d«i  Liiicei,     Roma, 

AttJ. 

Accademia  taccbeae  di  Scieozt^  Lettere  ed  Aril.     Luoca. 
Aitl, 

Aocad«miA  delle  Soienze.    Bolognfti 

Bendicuutl. 

Rt  Aooademia  della  Science.    Tori  do, 

AttL 

Memorle. 

Ot>servazionS  metcorologiche* 

H,  A  c c^  em  1  a  del  le  Science  dslche  e  tuat  ematiche .     Kapol  i , 
Attu 

flf^Ddlcontl. 

R.  Accndemia  di  ScieDsr.e,  Lettere  ed  Artl     Modea^. 
Metnorie. 
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K.  Akadeniie  der  Wiasenschaften.    Berlin. 

AbhoDdlun^n. 
Sitzungsbenchte. 

K.  Akiidemie  der  Wissenscliafteu.     Wien. 

C<Jin mission  filr  oceanographlachc  Forschungeo. 

Uenkschriften. 

MittheiluiiKCU  der  prilhistorischen  CommUsioo. 

Sitzuu^^sbo^ichte  matb.-iiaturw.  KlHBse. 

Albany  Institute.     Albany. 

Transwctions. 

Allgemeine  ZeiLscbriilb  fiir  Entomologie.  Nendamm  (E.  S.). 

American  Academy  of  Arts  and  Sciences. 

Memoirs. 
I'KX'C'tMlings. 

American  Ansociation  for  the  Advancement  of  Science.     Salem. 

rrocceiliiigs. 

•Americiui  Anthropologist.     New  York. 

American  (The)  Antiquarian.     Chicago. 

Ameiican  Antiquarian  Society.     Worcester. 
Proceedings'. 

American  Cliemical  Journal.     Baltimore. 

American  Chemical  Society.     Euston. 
Journal. 

American  Cllm'itological  AsiiooiatioD.     Philadelphia. 
Tmnsactions. 

American  Entomological  Society  (Entomological  Section  of  the  Academy). 
Philadelphia. 
Transactions. 
Knioniolotficnl  New.s. 

American  Geographical  Society.     New  York. 
HnllGtln. 

^American  (The)  Geologint.     Minneapolis. 

American  Institute  of  Mining  Engineers.     New  York. 

Transactions. 

•.Vmerican  Journal  of  Anatomy.     Baltimore. 

American  .Journal  of  IMiarmacy.     Philadelphia. 

*  American  (The)  Journal  of  Physiology.     Bontou. 

.\mei  ican  Journal  of  IVychology.     Worcester. 

American  rrhe)  Journal  of  Science.     New  Haven. 

American  Journal  of  Mathematics.     Baltimore. 

Ameiican  (The)  Monthly  Microscopical  Journal.     Washington. 

American  Museum  of  Natural  History.     New  York. 

.\nniitil  KciKyrt". 

iiiilU-tiii. 

Mriiut'irs. 

American  Naturalint.     Cambridge. 

Americ.m  Ornithologists'  Union.     New  York. 

Tho  Auk. 


Nil 
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American  P!ia«naeettticftl  AeaociatiOD.     Philjidelphia^ 
Proceed  In  ga* 

American  Philosophical  Society.     Pbihidelphia, 
PniCtedlngi, 

Atui^rican  Sookty  of  Microscopbts. 

pjoceeditigH.  ' 

•Anatomischer  AD^eiger,     JfBa. 

Anatomiicbe  GeBellejohaft.     J«n&. 
*Verhandluneeu. 

^Annkimiesclie    Hefto.     Ergebnlsae    der    Anatomie    ond    Entwti 
geech  i  elite  >     W  ieabaden, 

*AnDftlea  de  G^o^rftphie.    Paria. 

*Anuaiea  de  GOologie  et  de  Paleontologie,    Torino. 

Animles  des  Mines.     Patia. 

^Annaies  (Los)  de  la  Psjohoiogie  xooTogique.     Fvia. 

*  Annates  des  Scionced  natnrelles.     Fftria. 

Annali  di  Neurologic.     Napoli, 

♦Anoals  ot  Botany.     Oxford. 

^AddqIb  and  Magazine  of  Natnml  History.     London^ 

*ADu£e  (L')  biologiqae.     Faria. 

•An  nnai  re  g6otogi  qne  n  n  i  ve  tael.     PariH, 

Anthropological  Institnte  of  Great  BHUin  and  Irelmid.     London. 

•Man. 

Antbropcj logical  Society  oJ  AOiitralia.    Sydnej, 
Science  of  Man. 


•AntUropologie  (L').     Paris. 
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*Arohiv  der  natarwissensohaftlichen  LAndesdarchfonohnng  von  Bobmen. 
Prague. 

♦Archives  d'ADatomie  microsoopique.     Parip. 

♦Archives  de  Biologie.     Gand. 

♦Archives  de  Physiologic.    Paris. 

♦Archives  italiennes  de  Biologie.     Koma. 

♦Archives  de  Zoologie  experimentale  et  g6n6rale.     Paris. 

♦Archivio  italiano  di  Anatomia  e  di  Emhriologia. 

Asiatic  Society  of  Bengal.    Calcutta. 

Journal. 
I*rocee<iiners. 

Royal  Asiatic  Society,  Ceylon  Branch.     Colombo. 

Journal. 

^VssociacAo  dos  Engenheiros  civis  portngezes.    Lisboa. 
Revista  du  Obras  publicas  e  miuos. 

Association  franQaiae  pour  rAvanoement  des  Scienoea. 
Com  pica  Rendus. 

Astronomical  and  Physical  Society.    Toronto. 

Transactions. 

Ateneo  di  Brescia. 

Commcntari. 

Ateneo  (L*)  veneto.    Yenezia. 

Australian  Association  for  the  Advancement  of  Science.    Sydney. 

Report. 

Australian  Mnseum.     Sydney. 

CataloKne. 

Memoirs. 

Ri*cords. 

Re|K)rt  of  the  TnL»itccs. 

Butaofacli  Oenootschap  dcr  proefondervindelijke  Wijsbegeerte.     Rotterdam. 
Niouwe  Vcrlmndellugcn. 
Pn>Krainini'. 

Ba^verisfhe  botanische  Gesellachaft  zur  Erforschung  der  heimischen  Flora. 
Miiiichen. 
BcriilUe. 

K.  b.iyerische  botanische  Gesollschaft.     Regensburg. 

*Fl.»ia. 

K.  bayerisobe  Akadeniie  der  Wisscnschaften.     MUncheu. 

AlihamllunKon. 

Sil/llMKH))iTlchtf. 

K.  liayeriK^he  Obcrl>erganit.     Miinohen. 

«;i.'i-i,'m)stische  .lulirishefli*. 

^  licit ]ii;;c  /ur  liiologie  der  Pilanzen. 

-'  luMt';'t;;L'  /ur  cbcuiischen  Pbysiologie  urid  Pathologic.     Brannschvveig. 

'  11  itiii^e  zur  Paliiontolo>;ie  Ocsterreich  I'ngarus  und  dcs  Orientsi.     Wion. 

iU'If.ist  Nittunil  History  and  LMiilosoi>hicitl  Society.     Belfast. 

I'riH illii»r>«. 
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Belfast  Naturalists'  Field  Club. 
Annual  Report. 

Bergens  Mnsenms.     Bergen. 
Aarbog. 
Aarbbvri'tning. 

Berliner  Gesellscbaft  far   Anthropologic,   Ethnologie    und     Ur^geschi 

Berlin. 

*  Nachrlchten  iiber  dcutsche  Altcrthumsfonde. 
VerhandluiiKen. 

♦  Zeitsohrift  fiir  Ethnologie. 

Bemioe  Pauahi  Bishop  Museum.    Honolulu. 

Fauna  Uawallensls. 

Meinoirii. 

U  cusional  Papen. 

^Bibliographia  geologica.    Bruzelles. 

Biblioteoa  nazionale  centrale.    Firenze. 
Bollettino. 

^Bibliotheca  botanica.    Stuttgart. 

*BLbliotheca  zoologica.     Leipzig. 

Bibliothcque  universelle.     Geneve. 

*  Archives  des  Sciences  physiques  ct  naturellcs. 

Biological  Society.     Washington. 
l*roceedlng8. 

Biologische  Abtheilung  fiir  Land-  und  Forstwirthsobaft  am    k.  Gesi 
heitsamte.     Berlin. 
♦Arbeiteu. 

Biologisohe  Station  zu  Pliin. 

•  Forschungbberichte. 

*Biologische  Untcrsachungen.     Stockholm. 
*Biologisches  Centralblatt.     Erlangen. 
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Rojal  Botanic  Gardens.    Port  of  Spain. 

Annual  Report. 
Bulletin. 

Botanical  Garden.     Tiflis.     [In  RnBsian.  ] 
Report. 

Botanical  (The)  Gazette.     Chicago. 

Botanical  Society.     Edinbui^h. 
Transftctions  and  Proceedings. 

Botanical  Survey  of  India.     Calcutta. 

Records. 

Report  of  Director. 

*Botani8che  Juhrbiicher.     Leipzig. 

*Botanische  Mittheilnngen  ans  dem  Tropen.     Jena. 

'Botani'ichc  Zeitung.     Berlin. 

Botanischcr  Verein.     Landshut. 
Bericht. 

Botanischcr  Verein  der  Provinz  Brandenbnig.     Berlin. 

(Jartentlora. 
Verhandlunf^en. 

*Botanisohefl  Centralblatt.    Cassel. 

Botaniske  Forening.     Kjobenhavn. 
BotaniMk  Tidsskrlft. 

BritiHh  (The)  Bee  Journal.     London  (E.  S.). 

Botaniste  (Le).     Paris. 

Bristol  (The)  Mnseum  and  Reference  Library.     Bristol. 

Bci)()rt. 

Bristol  Naturalists'  Society.     Bristol. 

l.lKt  of  the  S<K'ioty. 
Pn»ccc(iliigs. 

British  Association  for  the  Advancement  of  Science.     London. 
*  ReiK)rt. 

British  Museum  [Natnral  History].     London. 
[rnblicatiunK.] 

Buffalo  Society  of  Natural  Sciences.     Buffalo. 

Bulletin. 

Bulletin  SM^ientifique  de  la  France  et  de  la  Belgique.     Paris. 
*  Bulletins  of  American  Paleontology.     Ithaca. 

Bureau  of  American  Ethnology      Wasliington. 

Aiinuiil  KeiM)rt. 

BusHey  Institution.     Cambridge. 
Bulletin. 

California  Aca<lemy  of  Sciences.     San  Francisco. 

MeinoiiM. 

(X'CHMioiiiil  Papers. 
rnx-'cediiigB. 

California  State  Mining  Bureau.     San  Frai:cisco. 
Aniuial  Report. 
Bulletin. 
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Clab  alpin  sniase,  Sections  romandes.    Geneve. 
L'^ho  des  Alpw. 

Colorado  College.    Colorado  College. 

Colorado  College  Studies  (Annual  Publication}. 

Colora<lo  Soientifio  Society.    Denver. 

Riilletiii. 
rroceodlngs. 

College  of  New  Jersey.     Princeton. 

Catalogue. 

Colunilua  College,     New  York. 

Contributions  trom  the  Herbarium. 
School  of  Mines  Quarterly. 

Comision  geologica  de  Mexico.     Mexico. 

Boletin. 

Comitc  geologiqne  russe.    St.  Petersbarg. 

Bulletin. 
Mcuiolres. 

Commia«ao  geographica  e  geologica  do  Estado  de  S.  Panlo. 

Boletiii. 

Dados  climatologicoa. 

CommiHsion  of  Agricultural  Parasitology.    Mexico. 

[Publications.] 

Commission  g^ologique  de  Finlande.     Helsingfors. 

Bulletin. 

Commission  des  Travaux  gilologiqaes  du  Portugal.    Lisboa. 

Communlcacoes. 
[rublications.] 

Commission  for  Ledelsen  nf  de  geologiske  og  geograpbiske  Undenogelaer  i 
Oi0nland.     Kjobenhavn. 

*  Medddelser  om  Gr0nland. 

Commissioners  of  Inland  Fisheries  and  Game.     Boston. 
Report. 

Congics  internationale  de  Zoologic. 

*  Couipte  Rendu  des  Sciences. 

Congrc's  scientifique  international  des  Catholiques. 
♦Compte  Rendu. 

Cooper  Ornithological  Club  of  California.    Santii  Clam. 

•BilU-lIii. 

*  i'arific  Coast  Avifauna. 

CongrC'H  gi'ologique  internationale. 
*Ci)tiii>tc  Rendu. 

Congie.s  internationale  des  Amerioanistes. 

•Compte  Rfiidu. 

Con^(*so  cientifico  latino-amcricano. 

Tnilmjof. 

Connectirnt  Acailemy  of  Arts  and  Sciences.     New  Haven 

Tnin^artidny. 

Cornell  riiivcnity.  Agricultural  Experiment  Station.    Ithaca. 

BuIMlii. 
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CrojdoQ  MicroieopxBl  mod  Xmnnal  Hiatoiy  Cnb.    CroT^doii. 

'^Qni»*s  BotaaVaJ  Maonae.    London. 

K.  dAc^ke  TUieDskAbemes  Selskabt.    KjobenhaTTL 

Itelissva  Boojiieal  Socieij.    Wob  CbesKr. 


L^Tcnpors  Acaiemj  of  yMcral  Scieoces.     DftTespod." 


I^vioo  Publir  L* brirv  &ad  MaseccL     DiiTtoo. 
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Royal  Dublin  Society.    Dublin. 
Economic  Proceedings. 
Proceedings. 
Transactions.  , 

Echange  (L').    Revue  linn^enne.    Lyon. 
£cole  d'Aotbropologie.    Paris. 
*  Revue  Mensuelle. 

Ecole  polytecbnique.    Paris. 
Journal. 

Edinburgh  Geological  Society.    Edinburgh. 

Transactions. 

ElishA  Mitchell  Scientific  Society.    Chapel  Hill. 

Journal. 

Engineers'  Club  of  Philadelphia. 

Proceedings. 

Engineers'  Society  of  Western  Pennsylvania.    Pittsburgh. 
Proceedings. 

Entomological  Society  of  London. 
Transactions. 

Entomological  Society  of  Ontario.    London. 

Annual  Report 
Canadian  Entomologist. 

Entomological  Society  of  Washington. 
Proceedings. 

Entomologischcr  Verein  in  Berlin. 
Herliner  entomologischc  Zeitflchrift. 

Entomologischcr  Verein.    Stettin. 
Stettiner  eutomologischo  Zeitung. 

Entomologiska  Forening.     Kjobenhavn. 
*Eutomologiska  Meddclelser. 

Entomologiska  Forening.    Stockholm. 
Entomologiska  Tldskrifl. 

*  Entomologist  (Tlie).    London. 

^Entomologist's  (The)  Monthly  Magazine.     London  (E.  S.). 

*EntonioIogiBt'8  (The)  Record  and  Journal  of  Variation.    London  (E.  S.) 

Eidelyi  Miweum-Egylet.     Kolozsvart. 
Or v(  is-TcrmesKettudomany i  Erteisit6. 

Essex  hntitute.    Salem. 
Dullotln. 

R.  ethno^ra]>hisch  Museum.     Leiden. 

VershiK  vtin  der  Directour. 

Facult*'  di's  Sciences.     Marsi'ille. 

AnniilcH. 

Fairmount  Park  Art  Association.     Philadelphia. 

Roimrt  of  the  Boanl  uf  Trustees. 

Fcrdinandeum.    Innsbruck. 
Xeitschrift. 
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Feuille  des  jennes  Natnraliates.    Paris. 

Field  Golambian  Mnaenm.    Chicago. 

Annual  Exchange  Catalogue. 
PublicatlonB. 

Field  Natnialists'  Club  of  Victoria.    Melboame. 

Victorian  (The)  Naturalist. 

Finska  yetenBkaps-Societeten.    HelsiDgfora. 

Acta. 

Bidrag. 

Ofvenigt 

Fondazione  scientifici  Cagniola.    Milano. 
AtU. 

Forest  and  Stream.    New  York. 

*For8changen  zur  dentsohen  Landes-  nnd  Volkskunde.    Stattgart. 

Franklin  Institute.    Philadelphia. 
Journal. 

Free  (The)  Library  of  Philadelphia.     Philadelphia. 

Annual  Report. 
Bulletin. 

Free  Public  Library,  Museum  and  Walker  Art  Grallery.    Liverpool. 
Annual  Report. 

Gardeners*  (The)  Chronicle.    London. 

Royal  Oeographioal  Society.    London. 
The  Geographical  Journal. 
Supplementary  Papers. 

Greographical  Society.    Philadelphia. 

Bulletin. 

Geographische  (^eeellsohaft  und  naturhistorisches  Museum.    Lubeok. 
Mitteilungen. 

K.  k.  geographische  Gesellschaft  in  Wien. 
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Geological  Survey  of  India.    Calcutta. 
Oeneral  Report 
Memoirs. 

Memoira,  PalacontologiA  Indica. 
Records. 

Geological  Sarvey  of  Louisiana.    New  Orleans. 

Report : 

Geological  Survey  of  Michigan.     Lansing. 

[Publications.] 

Geological  Survey  of  Missouri.     Rolla. 

Biennial  Report  of  the  State  Zoologist 
Report. 

Geological  Survey  of  New  Jersey.    Trenton. 
Annual  Report  of  the  State  Geologist. 

Geological  and  Natural  History  Survey  of  Canada.    Ottawa. 
Annual  Report 

Contributions  to  Canadian  Paltcontologf . 
Contributions  firom  the  Herbarium. 

Geological  and  Natural  History  Survey  of  Minnesota.     Minneapolis. 

Annual  Report. 

Bulletin. 

Geology  (The)  of  Minnesota. 

Report  Botanical  Series. 

Report,  Zoological  Scries. 

*Geologi£che  und  palieontologische  Ahhandlnngen.    Jena. 

K.  k.  geologische  Reiohsanstalt.     Wien. 

Abhandlungen. 

Jahrbuch. 

Yerhandlungen. 

*Geologi3ches  Centralblatt.     I^ipzig. 

Geologisches  Reichs-Musenm  in  Leiden. 

Sammlungen. 

Geologiska  Forening  i  Stockholm. 
Forhandlingar. 

Geologists'  Association.     London. 
Proceedings. 

Gescllschaft  znr  Beforderung  der  gesammten  Naturwisaenschaften.     Mar- 
burg. 

Schriftcn. 
Slt/uiigsberichte. 

Gesollsohaft  dcutscher  Nnturforschcr  und  Aerzte. 
•  Vurlmndluugcn. 

Gesellscliaft  fiir  Krdkunde.     Hcrlin. 

Vurhaiidliingen. 
Zc-ltscliiift. 

Gescllschaft  von  Freundcn  der  Naturwiflscn^chaftcn.     Gera. 

Jaliresbr  richl. 

Gesellscliaft  Iris.     Dresden. 

Doutscho  entomolok'isohe  ZeitKchrift  (E.  S.). 

GcHcllschafb  fiir  Morphologic  und  Physiologie.     Munohen. 
Sitzung!tberichte. 


808 


PBOOEEDINQB  OF  THE  ACADEMY  OF 


[Dec., 


GesellBohaft  natarforaohender  Freimde.    Berlin. 
Sitmngsberichte. 

Gesellflchaft  fur  Yolkerkunde  and  Eidkande  za  Stettin. 
Berlcht. 

E.  (>esellBchaft  der  WiBsenachaften.    Ciottingen. 
Nachrlchten. 

*  Giornale  di  Mineialogia.    Milano. 

*  Globus,   illnstrirte  Zeitsohrift  far  Lander   and  Yolkerkande. 

soliweig. 

GloTersville  Free  Library.    GloTersville. 
Annual  Report 

Goteborgs  K.  Vetenskape  oob  Yitterbets  Samhallea.    Goteboig. 
Handlingar. 

Gaemsej  Society  of  Natural  Science.    Gaemsey. 
Report  and  Transactions. 

Gymnase  balgare  des  GkurQons  St.  Qyrille  et  Metbod.    Salonica. 

Bulletin  annuaire  de  la  Station  meteorologique. 
Hamilton  Association.    Hamilton. 

Journal  and  Proceedings. 

Hartford  (The)  Public  Library.    Hartford. 

Annual  Report. 
Bulletin. 

Harvard  College.    Cambridge. 

Annual  Reports. 
Catalogue. 

*Hedwigia.    Orgaa  fur  Eryptogamenkunde.    Dresden. 

L' Her  bier  Boissier.    Geneve. 

Bulletin. 
M6moLres. 

Hertfordshire  Natural  History  Society.    Hertford. 
Transactions. 


Braun- 
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♦Ibis  (The).    London. 

Illinois  Bureau  of  Labor  Statistics.    Springfield. 
Annual  Coal  Report. 

Illinois  State  Laboratory  of  Natural  History.     Urbana. 
Biennial  Report. 
Balletin. 

♦Index  and  Review.    Washington. 

Indian  Museum.     Calcutta. 

[Publioations.] 
Annual  Keport. 

Indiana  Academy  of  Sciences.     Indianapolis. 

Proceedings. 

Indiana.     Department  of  Geology  and  Natural  Resources.    Indianapolis. 

Reports. 

Insect  (The)  World  :  a  monthly  magazine  edited  by  Y.  Nawa.   Gifu  (E.S. ) 
Insekten-Borse.    Internationales  Wocbenblatt  der  Entomologie  (E.S. ). 

Institut  botanique.     Buitenzorg. 

Bulletin. 

Institut  colonial.     Marseille. 
Annales. 

Institut  national  genevois.    Geneve. 
Bulletin. 
M(}moires. 

Institut  grand-ducal.     Luxembourg. 
Publications. 

Institute  of  Jamaica.     Kingston. 

AnnalH. 
Journal. 

Instituto  geografico  argcntino.     Buenos  Aires. 
Bolctln. 

Instituto  medico  nacioual.     Mexico. 
Analf8. 
Datov  i»Hra  la  Materia  Me<lica  mcxicann. 

R.  Institution  of  Cornwall.     Truro. 

Journal. 

K.  Institution  of  Great  Britain.     I>ondon. 

rrwceodinKS. 

Instructor  (El).     Aguascalientes. 

*  Internationale  Monatawclirift  fiir  Anatomic  und  Physiologic.     I-eipzig. 

*  Internationale  Arcbiv  fiir  Ethnographic.     Leydeu. 
Iowa  Acjulemy  of  Science.     Des  Moines. 

l'riK.'rfililig»i. 

Iowa  Geological  Survey. 
Annual  ReiN)rt. 

Iowa  State  College  of  Agriculture  and  Mechanic  Arts.     Des  Moines. 
CnntributionN  from  the  Department  of  Zoology  and  Plutomology  (E.  S.). 
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Boyal  Irish  Academy.    Dublin. 
List  of  Members. 
Proceedings,  Science. 
Transactions,  Science. 

Irish  Naturalist.     Dublin. 

R.  Istitnto  botanioo  di  Roma.    Roma. 
*Annuario. 

Istitnto  botanico  dell'  UniTersita  de'  Pavia. 

♦Atd. 

R.  Istitnto  d'lncorraggiamento  alle  Soienze  natnrali,  eoonomiche  e  teoh- 
nologiche.    Napoli. 

Atti. 

R.  Istitnto  lombardo  di  Scienze  e  Lettere.    Milano. 
Rendloonti. 

R.  Istitnto  di  Studi  superiori  pratici  e  di  perfezionamento.    Firenze. 
Publlcazioni. 

R.  Istitnto  technico  superiore.    Milano. 
Programma. 

R.  Istitnto  yeneto  di  Scienze,  Lettere  ed  Arti.    Yenezia. 
Atti. 

*Jaarboek  van  het  Mgnwesen  in  nederlandsoh  Oost-Indie.    Amsterdam. 

Furstlich  jablonowski'sche  Gesellschafb.    Leipzig. 
Jahiesbericht. 
Prelsschriften. 

Jardin  botaniqne.     Bnitenzorg. 
Annales. 

Jardin  imperial  botaniqne.    St.  Petersburg. 

*Jahresberichte  iiber  die  Fortschritte  der  Anatomic  und  Entwiokelungs- 
gescbichte.     Jena. 

*Jahresberioht  iiber  die  Fortschritte  in  der  Lehre  von  den  pathogenen 
Mikroorganismen.     Leipzig. 
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*JoiirDal  (The)  of  Comparative  Medicine  and  Ycterinaiy  Archives.    Phila- 
delph'a. 

Jonma]  (The)  of  Comparative  Nearology.    Granville. 

Joamal  of  Conchology.    Manchester. 

Jonmal  de  Conchyliologie.     Paris. 

Joamal  (The)  of  Geology.    Chicago. 

Journal  of  Malacology.     London. 

*Jonroal  of  Marine  Zoology  and  Microscopy.    London. 

•Journal  f  i'lr  Ornithologie.     Leipzig. 

•Journal  of  Physical  Chemistry. 

♦Journal  de  Physiologic  et  de  Pathologic  g^n^rale.     Paris. 

♦Journal  of  Physiology.     London. 

♦Just's  botanischer  Jahresbericht.     Leipzig. 

Justus  Perthes  geographischer  Anstalt.    Gotha. 
*  MittciluDgen  (und  Ergftuziingshefte). 

Kansas  Academy  of  Sciences.    Topeka. 
Transactions. 

Kansas  City  Public  Library.     Kans^as  City,  Mo. 
Public  Library  Quarterly. 

Kansas  State  Historical  Society.    Topeka. 
Report 
Transactions. 

Kommission  zur  wissenschaftlichen  Untersnchung^n  der  deutschen  Meere 
in  Kiel  (Abtheilungen  Kiel  und  Helgoland).     Kiel. 
Wissenschaflliche  Mcereeuotersuchuugen. 

Kruidkundig  Gonootschap  Dodona^a.     Gent. 
Botaniiich  Jaarbock. 

Laboratoria  der  Gouvcrncment's  Kinaondemening.     Batavia. 
Mededeclingcn. 

Jjaboratorinm  et  Museum  ct  Clinicum.     Berlin. 

Landesniuscum  von  Kiirntcn.     Klagenfurt. 

Carinthln. 
Jahrbiich. 

'sI^indH  Plantentuin.     Buitenzoi^. 

Mt'«U»<lcdlnRcn. 

VtTslUK. 

Leeds  Philoso])hical  and  Literary  Society.     Leeds. 

Annual  Kcport. 

Leland  Stanford  Junior  University.     Stanfonl  University. 

nMlN'lIns. 

ContrilMitions  to  Biology  nroni  the  Hopkins  laboratory  of  Biology. 

RoK'lhtor. 

K.  leoiK)ldiiii<ch-caroliniFcli-deutsche  Akademic  der  Natarfoncher.    Dres- 
den. 
KatiilK  (Icr  Bibliothck. 
I..eo[M>l(lina. 
Nova  Acta. 
Kei>vrt()riiim  zu  den  Acta  und  Nova  Acta. 
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*Letheea   fffiogaoaticA  oder   BeBchreibnng   nnd    Abbildnng  der   fur   die 
Gebirgs-Formatlonen  bezeichnendBten  Yersteinemngeii.    Stuttgart. 

Leyden  Masenm.    Lejden. 
Notes. 

Library  of  CongreflB.    Washington. 

rBibliographfoal  Pabllcations.] 
Report  of  the  Librarian. 

♦Library  Journal.    New  York. 

*Lindenia,  Iconographie  des  Orohid^es.    Bruxelles. 

Linnean  Society.    London. 
Journal. 
List. 

Proceedings. 
Transactioiia 

Linnean  Society  of  New  South  Wales.    Sydney. 
Proceedings. 

Linnean  Society.    New  York. 
Abstract  of  the  Proceedings. 

Literary  and  Historical  Society.    Quebec. 
Transactions. 

Literary  News.    New  York. 

Literary  and  Philosophical  Society.    Liverpool. 
Proceedings. 

LiYerpool  Biological  Society.    Liyerpool. 
Proceedings. 

Liverpool  Geological  Society.    Liverpool. 
Proceedings. 

Liverpool  Marine  Biology  Committee.    Liverpool. 

•  Memoirs. 
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Magyar  tndomanyos  Akademia.    Budapest. 
Almanach. 

Ertekezesek  a  mathematikai  tudomanTok  K5reboL 
Ertekczesck  a  tcrmeszettudomanyok  KdreboL 
Mathematikai  es  termcsxettudomaiiyi  Ertestito. 
Mathematikai  es  termeszettudomanyi  Kdzlem^nyek,  etc. 
Mathcmatbiche  und  natarwiflBenfchaftllche  Bericbte  aus  Ungarn. 
Rapport. 
TermOszetraJzI  Fiizetek. 

K.  k.  miihrisoh-sohleBische  Gresellsohaft  zur  Befdrdernng  des  Ackerbanes,  der 
Natar-  nnd  Landeskaude.     Bri'inn. 

Ceiitralblatt. 
Nolizblatt. 

Malacological  Society  of  LoDdon.     London. 

*  Procee<linK8. 
♦Malpighia.     GenoTa. 

Manchester  Geological  Society.     ^lanchester. 

Transactions. 

Manchester  Institute  of  Arts  and  Sciences,     ^fanchester. 

Proct.'Cdiiigs. 

Manchester  Literary  and  Philosophical  Society.     Manchester. 
Memoirs  and  ProcecdiDgn. 

Manchester  Microscopical  Society.     Manchester. 
Transactions  and  Annual  Report. 

Marine  Biological  Association.     London. 

*  Journal. 

>rarllK)rough  College  Natural  History  Society.     Marlborongh. 
Report. 

Maryland  Academy  of  Sciences.     Baltimore. 
TraubactloiiH. 

Maryland  Geological  Survey.     Baltimore. 
[PablicatioiiR.] 

Maryland  State  Weather  Service.     Baltimore. 
[Maryland  Stale  Weather  Sor\-ice.J 

Massachusettfl  Agricultural  College.     Hatch  Experiment  Station.     Anihcrbt. 
AnnuHl  Report. 
Bulletin 

Ma/^ima.     Portland. 

MediciniHch-naturwissenHohaftliche  Gcsellschaft.     Jenn. 

7A'itM'lirilt. 

Meehans'  Monthly.     Philadelphia. 

*Meinoire^  conceniant  PHistoire  naturelle  de  I'Knipire  chinois. 

M<Tcantile  Lil)rary  Association.     New  York. 

Aiiniiiil  lU'iMjrt. 
ItuIUain. 

Meriden  Sciontiiic  AsFOciation.     Meriden. 

TninsAciionif. 

Michigan  Academy  of  Science.     loosing. 

Report. 
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Miohigan  College  of  Mines.    Houghton. 
Catalogue. 

Mioroscopical  Bulletin.    Philadelphia. 

Rojal  Microscopical  Society.    London. 
Journal. 

Mineral  (The)  Collector.     New  York. 

'Mineral  (The)  Industry.     New  York. 

Mineral ogical  Society.    London. 

Mlueraloglcal  (The)  Magazine  and  Journal. 

K.  mineralogisch-geologisches  nnd  prsehistorisohes  Museum.     Dresden. 
Mitthellungen. 

*Mineralogi8che  and  petrographische  Mitthellungen.    Wein. 

*Minerva  Jahrbnch  der  gelehrten  Welt.    Strassburg. 

Minist^re  des  Travaux  pablics  [France].    Paris. 
Annates  desMlnte. 
^udes  des  Giles  min^raux  de  la  France. 

Minnesota  Academy  of  Natural  Sciences.     Minneapolis. 
Bulletin. 
Occasional  Papers. 

Missonri  Botanical  Garden.     St.  Louis. 
Annual  Report 

*Monitore  zoologico  italiano.     Firenze. 

*Morphologl8che  Arbeiten.    Jena. 

*Morphologisches  Jahrbuch.    Leipzig. 

Munchener  Geeellscliaft  fiir  Anthropologic,  Ethnologie  and  Uigesohichte 
Miinchen. 
•  Beltr&ge  zur  Anthropologie  und  Urgcschichte  Bayems. 

Mus^  du  Congo.    Bruzelles. 
Annales. 
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Moseo  iiaoional.    Buenos  Aires. 

Anales. 

Comunlcacionefl. 

Memoria. 

Mnseo  nacional.     Mexioo. 
An  ales. 

Museo  nacioDal.    Montevideo. 

Anales. 

Mnseo  nacional  Repablica  de  Costa  fiic^.    San  Jos^. 

Informe.  .  .  . 

Museo  de  La  Plata.    La  Plata. 

Analcs. 
Revlsta. 

I^Iuseu  nacional.     Rio  de  Janeiro. 
Rcvista. 

Masen  paraense.     Para. 
Boletiii. 

Mnsen  paiilista.     Sao  Panlo. 
Revlsta. 

Masenlai  de  Geologi&  si  de  Paleontologia.     Bucuresci. 

Musenm  (The)  of  the  Brooklyn  Institute  of  Arts  and  Sciences.     Brooklyn 
Science  Bulletin. 

Musenm  of  Ck>mparative  Zoology.    Cambridge. 
Bulletin. 
Memoirs. 
Report. 

Mnseum  franciscenm.     Bri'inn. 

ADDalC9. 

Mnseum  francisco  caroHninm.     Linz. 
Jiihras-Bericht. 

Museum  d'JIistoire  natnrellc.     I'uris. 
Bulletin. 
Nourcllea  Archives. 

*Museum  d'lfistoire  naturelle  des  Pays-Bas.     Leiden. 

K.  Musenm  fi'ir  Volkerknnde.    Berlin. 
•  Veroflcntlicheu. 

*Mnseums  (The)  Jonrnal.     I/>ndon. 
Muskauer  Banmschnle.     Muskau. 
Hniilit-Catalog. 

NasRuuischor  Verein  f  Or  Natnrkundc.     Wiesbaden. 

Jahrl)nchc'r. 

National  Academy  of  Sciences.     Washington. 

Memoirs. 

^National  (The)  (fcographic  Magazine.     Washington. 

Natunc  Novitaten.     Berlin. 

Natural  History  AsMociation  of  Miramichi.     Chatham. 

Natural  History  Society  of  G^a^ow.     Glasgow. 

TrHUsai'tioii'!. 
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Natural  History  Society.    Montreal. 
CanAdiaa  Record  of  Science. 

Natural  History  Society  of  British  Ck>Iambia.    Victoria. 
Bulletin. 

Natural  History  Society  of  New  Brunswick.    St.  John. 
Bulletin. 

Natural  History  Society  of  Northumberland,  Durham  and  Newcastle-upon- 
Tyne.    Newcastle-upon-Tyne. 

Transactions. 

Natural  Science  Association  of  Staten  Island.    New  Brighton. 
Proceedings. 

'Naturalist  (The).     London. 

Naturalista  (II)  siciliano.    Palermo. 

Naturalbte  (Le).     Paris. 

Naturaliste  (Le)  canadien.    Chicoutimi. 

Naturalists'  Field  Club.     Liverpool. 
'  Proceedings. 

Naturalists'  (The)  Journal.    HuddersfieM  (E.  S.). 

Nature.     London. 

♦Nature  (,La).    Paris. 

Naturforschende  Gesellschaft.   Bamberg. 
Bericht.^ 

Naturforschende  Gesellschaft.    Basel. 
Verhandlungen. 

Naturforschende  Gesellschaft.     Bern. 
Mittheilungeu. 

Naturforschende  Gesellschaft.     Danzig. 

Schriften. 
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Naturforschender  Verein.     Briinn. 

Bericht  der  meteorologlschen  CommlaBioD. 
Verbandlungen. 

Naturf orscher  Qesellachaf t.    Dorpat  ( Jnij ew ) . 
Schrlftcn. 
Hitzungsbcrlchte. 

Natnrforscher  Vereia.     Riga. 

Arbeiten. 
Corresponden2blatt 

Natarhistorisch-medicinischer  Verein.     Heidelberg. 
Verhandliingen. 

Naturhistorische  Gesellscbaft.     Colmar. 

MlUhciluiigen  (BuUetin). 

Naturhistoriscbe  Qesellachaft.     Hannover. 

Jahrcsbcricht. 

NaturhistoriHche  Gesellachaft.     Niimbeig. 
Abhandlungcn. 

Naturhistorischer  Verein  der  preuasischen   Rheinlande  and  Westphalens 
Bonn. 
Vcrhandlungen. 

NaturhiBtorifiohes  Mnsenm.     Hamburg. 
MittbeUungen. 

Natnrhistoriachea  Musenm.    Stnissbarg. 
Bericht. 

K.  k.  naturbistorisches  Hofmnscum.     Wien. 
Annalcn. 

NatnrbistoriHke  Forening.    Kjobenhavn. 
Videnskabclige  Mcddelelscr. 

Naturwissenscbaflliche  Ge.se1l9obiift.     Chemnitz. 
Bericht. 

Natarwiarienscbaftliobe  Gesellachaft  Isis.     Bautzen. 
SitziiDgHberichtc. 

Naturwi^senscliaftliche  Gesellachaft  laia.     Dresden. 

SitzuDgsborichtti  und  AbhundhiUKen. 

Xaturwi.s8enacbaftliche  Rundshan.     Braunachweit^. 
NaturwiKs«nt>chal'tlichc  Wochenschrift.     Berlin. 
Naturwii^senscbuftlicber  Verein.     Augsburg. 

Bcrifhl. 

Naturwi.ssenschaftlicher  Verein.     Bremen. 

Abhaiidhnigeii. 

Naturwiasenschaftliohcr  Verein.     Fllberfeld. 

Jahrcs-Hcrichtc. 

NaturwisseuschaAlicher  Verein.     Frankfurt  a.  O. 
Heltuf. 
Sooii-tutuin  Littent'. 

NaturwiaBen>K)haftIicher  Verein  fiir  baonaeD  and  Thiiringen.    Halle  a.  S. 
Zvltiicbrifl  fur  Naturwimcniichaftcn. 
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Natnrwisseiischaftlioher  Yerein.    Uambuig. 

Abhandlangen. 
VerhAndlangen. 

Natarwissenschaftlicher  Yerein.     Karlsmhe. 
Verhandlungen. 

Natarwissensohaftlioher  Yerein.    Kiel. 
Schriften. 

Natarwissensohaftlioher  Yerein^    Liinebarg. 

Jahreshefte. 
Natorwiitsensohaftlicher  Yerein.    Magdeburg. 

Jahresbericht  und  Abhandlungen. 
Natarwissenschaftlicher  Yerein.     Osnabriiok. 

Jahresbeilcht. 
Natarwissensohaftlioher  Yerein.     Passaa. 

Bericht. 
Natarwissenschaftlicher  Yereio.    Begensbaig. 

Berlchte. 
Natarwissenschaftlicher  Yerein.    Trenosen. 

Jahreshefte. 

Natarwissensohaftlioher  Yerein  an  der  Universitat.    Wien. 

Mittheilungen. 

Natarwissenschaf  tlioher  Yerein  Ton  Nen  Yorpommem  and  Rugen.     Greifs- 
wald. 
Mittheilungen. 

Natarwissensohaftlioher  Yerein  fur  Steiermark.    Graz. 
Mittheilungen. 

Nataarknndig  Genootschap.    Groningen. 
VersUg. 


Nataarkandig  Yereeniging  in  Nederlandsch-Indie.    Batavia. 
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New  Mexico  College  of  Agricaltnre.    Agricnltaral  Experiment  Station. 
Mesilla  Park. 

Annual  Reports. 
Bulletin. 

Newport  (The)  Natural  History  Society.    Newport. 
Proceeding!. 

New  South  Wales  Department  of  Mines  and  Agricaltnre  (Gieological  Survey 
of  New  South  Wales).    Sydney. 

Annual  Report. 
Memoirs. 
.  Memoin*.  Paleontology. 
Mineral  Resources. 
Records. 

New  York  Academy  of  Sciences.    New  York. 

Annals. 

Memoirs. 

Transactions. 

New  York  Agricultural  Experiment  Station.     Greneva. 

Bulletin. 

New  York  (The)  Botanical  Garden.     New  York. 

Bulletin. 

♦  Journal. 

•  Memoirs. 

New  York  Entomological  Society.    New  York. 
Journal. 

New  York  Medical  Journal.    New  York.  ^ 

New  York  Microscopical  Society.    New  York. 
Journal. 

New  York  State  Library.     Albany. 
Bulletin. 

New  York  State  Museum  of  Natural  History.     Albany. 

Annual  Reports. 
BulleUn. 

New  York  Zoological  Society.     New  York. 

Annual  Report. 
News  Bulletin. 

New  Zealand  Institute.     Wellington. 
Transactions. 

Niedorrheinische  Gesellschaft  fiir  Natur-  und  lleilknnde.    Bonn. 

Sltziinp^sbcrlcht. 

K.  nonliske  oldskrift  Selskab.    Kjobenhavn. 

Mt'inoires. 
Tillaeg. 

K.  norNko  Yidenskabers  Selskab.     Trondhjem. 

Skriftcr. 

North  Carolina  Geological  Surrey.    Chapel  Hill. 

HulU'lin. 
Kconomic  Papers. 

North  Staffordshire  Naturalists'  Field  Club.    Stafford. 
Annual  Roiiort  and  Transactions. 

Northamptonshire  Natural  History  Society  and  Field  Club.     Northampton. 
Joomal. 
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Northern  Indiami  Historioal  Society.    Sonth  Bend. 
Poblication. 

Norw^iflohe  meteorologische  Institnt.    Kriatiania. 
Jahrbuob. 

NoYa  Sootian  Institnte  of  Soienoe.    Halifax. 
ProceedingB  and  TraniactioiiB. 

*Noyitate8  zoologion.    London. 

Novorossiyskoye  ObahtchestTO  TestesvoiBpytateley  [Soci6t6  des  Nataraliates 
de  laNoa?elle  Roflsie].    Odessa. 
Zapiski  (Memoira). 

Nnmismatio  and  Antiquarian  Society.    Montreal. 
Canadian  Antiquarian. 

Namismatic  and  Antiquarian  Society.     Philadelphia. 
Proceedings 

Nuovo  (La)  Notarisia.    PadoTa. 

Nnttall  Ornithological  Cluh.    Gamhridge. 
*  Memoin. 

Oberheesische  Gesellschaft  f&r  Natur-  nnd  Heilkande.     Gieasen. 
Beiioht. 

Oberlaositzisohe  Gesellsohafb  der  Wissensohaften.     Gorlitz. 
Neues  lauaitsiBCbes  Magazin. 

Oberlin  College.    Qberlin. 
Laboratory  Bulletin. 

Observatoire  de  I'Universit^.    Upeala. 
Bulletin  m^teorologlque. 

Observatorio.    Madrid. 

Observaciones  meteorologlcas. 
Resumen  de  las  ObBerraclones. 

Observatorio^    Rio  de  Janeiro. 
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Owens  Ck>llege.    MaDchester. 

Museum  Handbooks. 

Notes  ftom  the  Manchester  Museum. 

Report  of  the  Manchester  Miisemn. 

Studies  in  Biology  ftom  the  Biological  Departments. 

Psedologisoh  Jaarboek.    Antwerp. 

'Palseootographioa,  Beitrage  znr  Nalargeschiohto  der  Yorseit. 

*PalieontogTaphlca  Italioa. 

*Pa1feontographical  Society.     London. 

[Publications.] 

Peabody  Institnte.    Baltimore. 
Annual  Report. 

Peabody  Museam  of  American  Arohax>logy  and  Ethnology.    Cambridge. 

Annual  Reports. 

An'h(eoIogical  and  Ethnological  Papers. 

Memoirs. 

Pennsylvania  Department  of  Agrionltore.     Harrisborg. 
Annual  Report. 
KuUetin. 
Report  of  Division  of  Forestry. 

Pennsjlvania  State  Board  of  Health.     Harrisbnrg. 
Annual  Report 

Pennsjlvania  State  Ck>ll^Ke.    State  College. 
Report. 

Pennsjlvania  Commissioners  of   Fisheries  of  the  State  of  Pennsylvania. 
Harrisbnrg. 
Report. 

Pennsylvania  Forestry  Association.     Philadelphia. 
Forest  Leaves. 

Pennsjlvania  Hospital.     Phihidelphia. 

Report  of  the  Boanl  of  Managers  to  the  Contributors. 

Pennsylvania  Library  Club.     Philadelphia. 
Occanional  Papers. 

Pertlishire  Society  of  Natural  Science.     Perth. 
Proccc<lings. 

Phil:ulel])bia  City  Institnte.     Philadelphia. 
Anniiiil  Report. 

Phihulolpbiu  College  of  Pharmacy.     Philadelphia. 

A  In  in  III  (The)  Report. 

Pliiludolphia  (Tlie)  Museums.     Philadelphia. 
Sciuntilic  bulletin. 

Philadelphia  Mycological  Center.     Philadelphia. 

ItnlU'tiii. 

Philo8<)i)hical  Society.     Cilusgow. 

iTocoLMliiip*. 

Philosophical  Society  of  Washington.     Washington. 

liullotiii. 

U.  Physical  Society.     Edinburgh. 

PrwcedingH. 
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Physioal  Society.    London. 
Proceedinga. 

PhjBikaliBch-medioiniflche  Gesellsohafb.    Wurzburg. 

Sltrangsberichte. 
Vediandlungen. 

Physikalifioh-medicinische  Societat.    Erlangen. 
SltsiixigBberichte. 

Phyaikalisoh-dkonomische  Gesellschaft.    E5nig&beig. 
Schrlften. 

Phyrikalisohe  central-Obserratoriam.    St.  P^tenboorg. 
Annalen. 

Phymkaliscber  Yerein.    Fiankf  art  a.  M. 
Jahreibericht. 

Phymographiska  Forening.    Eristiania. 
Nyt  Magazin  for  NatorvldeiiBkabeme. 

*Pittonia.    Washington. 

Pollichia.    Dorkhelm  a.  d.  Haardt. 
MitteUnngen. 

*Popalar  Science  Monthly.    New  York. 

Portland  Society  of  Natoral  History.    Portland. 
Proceedings. 

E.  Prenssiache  geologisohe  Landesanstalt  nnd  Bergakademie.    Berlin. 
Jahrbuch. 

'Princeton  Ck>ntribatlonB  to  Psychology.    Princeton. 

Procession  (The).    Los  Angeles. 

Provinciaal    ntreohtsch    Genootaohap   van   Eonsten    en   Wetensohappen 
Utrecht. 
Aanteekenlngen. 
Venlag. 


Psyche,  a  Joomal  of  Entomology.    Cambridge  (E.  S.). 
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*Reyne  oritiqne  de  Pal^ozoologie.    Paris. 

^Revae  g^n^rale  de  Botaniqae.    Paris. 

*Reyae  g^n^rale  des  Sciences.    Paris. 

Kevue  myoologiqne.    Toulouse. 

Revue  des  Sciences  naturelles  de  TOuest.    Paris. 

*Revue  scientifique.    Paris. 

*Ri\ista  di  Mineralogia  e  Crisiallografia  italiana.    Padova. 

Rivista  di  Patologia  vegetale.    Avellino. 

Rochester  Academy  of  Sciences.    Rochester. 
I*roccedlDg8. 

Roemer  Museum.    Hildesheim. 

Mittheilungen. 

Rovartnni  Lapok.     Budapest  (E.  S.). 

Royal  Gardens.    Eew. 

Bulletin. 

Royal  Society.     London. 

List. 

Proceedings. 

Record  (The). 

Reports  to  the  Malaria  Committee. 

TransactiouB. 

Yearbook. 

Royal  Society  of  Canada. 
Proceedings  and  Transactions. 

Royal  Society  of  Edinburgh. 
Proceedings. 
Transactions. 

Royal  Society  of  New  South  Wales.    Sydney. 
Journal  and  Proceedings. 

Royal  Society  of  Queensland.    Brisbane. 
Proceediiigs. 

Royal  Society  of  South  Australia.    Adelaide. 
Transactions. 

Royal  Society  of  Tasmania,     llobarton. 
Pn)cce<ling8. 

Royal  iSociety  of  Victoria.     Melbourne. 

rnx'eodlngs. 
TrHn»ictions. 

RuHHisch-kaiserliche  mineralogische  Gesellsohaft.    St.  Petersburg. 

Mati'iialien  zur  Geologic  Russlands. 
VcrLrtinlliingun. 

Imp.  russko^e  fc^p'afitcheskoye  Obshtohestvo.     [Imperial  Russian  Geo- 
graphical Society.]    St.  Pctersbonrg. 
Tz\-lestl.va  (Kulletin). 
Ollchet  ( lU'port). 

K.  siichsische  Gesellsohaft  dcr  Wissensohaften.    Leipzig. 

Abhandliingcn,  math-phys.  Classc. 
Korichtc. 
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Sallskapet  pro  Fauna  et  Flora  Fexmioa.    Helsingfors. 

Acta. 
Meddelanden. 

St.  Gallische  natnrwiasensohaftliflohe  G^esellchafi    St.  Galleo. 
Beiloht. 

K.  Sammlangen  fur  Eanst  and  Wiasenachaft    Dresden. 
Bericht. 

Schlesische  Geaellaoliaft  fur  vaterlandisohe  Cnltor.    Breelaa. 
Jahres-Beilchte. 

Sohweizer  alpen  Club.    Zurich. 
Alpina. 
Janrbucb. 

Schweizeriflohe  entomologisohe  G^esellfiobaft.    Schafitbansdn. 

Mlttheilangen  (E.  &). 

Scbweizeriscbe  palaontologiacbe  GeseUscbaf t.    Grenlve. 

*  Abbandlungen. 

^^ience.    New  York. 

*Soientia.    Lyon. 

Scientific  Alliance  of  New  York.    New  York. 
Directory. 

Scientific  (The)  Roll.    London. 

Scottish  Microscopical  Society.     EdinborKb. 
Proceedings. 

Scottish  Natural  History  Sooietiy.    Edinbni^b. 
Transactions  (E  S.). 

R.  Scuola  snperiore  d'Agricoltura.    Portici. 
Annali. 

Sei-i-Kwai,  or  Society  for  the  Advancement  of  Medical  Science  in  Japan. 
Tokyo. 

9ei-i-Kwai  Medical  Journal. 
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SiebenbuTgiflcher  Verein  fur  NatorwiBBensohaften.    Hemuiniistadt. 
Verbandlungen  und  Mittheilungen. 

Sierra  Club.    San  Fraooisoo. 

Bulletin. 

^Skandinavisobes  Arobiv  fiir  Phjsiolo^e.     Leipzig. 

SmitbRonian  Institution.    Wasbington. 

Annual  Report. 

Smithiionian  Contributions  to  Knowledge. 

Smithsonian  Miscellaneous  Collections. 

Sooiedad  cientifica  "Antonio  Alzate."    Mexico. 

Memori&s. 

Sooiedad  cientifica  argentina.     Bnenos  Aires. 

Anales. 

Sooiedad  espanola  de  Historia  natural.     Madrid. 

Anulefl. 

Sooiedad  geografica  argentina.     Bnenos  Aires. 

Rcvista. 

Sooiedad  de  Geografia  y  Estadistioa.    Mexico. 
Boletin. 

Sooiedad  mezicana  de  Historia  natural.     Mexico. 
La  Naturaleza. 

Sooieta  adriatica  di  Scienze  naturali.     Trieste. 
Bullettlno. 

Sooieta  botanica  italiana.     Firenze. 

Bullettlno. 

Memorie. 

Nuovo  CUomHlc  botanico  italinno. 

Societa  entomologica  italiana.     Firenze. 
Bullettlno. 

Societiif^eogratlca  italiana.     Roma. 
Bollcttino. 
Meniorle. 

Sooieta  italiana  di  Antro|K>logia  e  la  Etnologia.     Firenze. 
Archivio  per  rAntrojiologlu,  etc. 

Societa  italiana  di  Scienze  naturali.     Milano. 

Alti. 
Mt'iiiDric. 

Societa  di  Letture  e  Conversazioni  scientifiche.     Geneva. 

Klvlsla  LlKuro. 

Hocieiii  ligustica  di  Soicnze  naturali  c  Geogmficlic.     Geneva. 

Alti. 

Suciuta  nialacolopica  italiana.     Vm\. 
Hiillottino. 

^^oii'^tu  dei  Natural ittti.     Modena. 

A  111. 

Soci<'ta  dci  Naturalinli  in  Napoli.     Xapoli. 
BulK'ttiiio. 

{^(H'ieta  di  Scienze  naturali  cd  cconomicbe.    Giomale. 

Ciionmlo. 
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Societa  degli  Spettroscopisti  itoliana.    Roma. 
Memorie. 

Sodetii  toscana  di  Soienze  naturali.    PLsa. 
Attl. 
Atti  (Memoile). 

Society  yeneto  trentina  di  Soienze  Datoiali.    Padova. 

Attl. 
BalletUna 

Societit  zoologioa  italiana.    Roma. 
Bullettino. 

Societas  entomologica.    Zurich-Hottingen  (E.  S.). 

Societas  entomologica  rossica.    St.  Petenbuig. 
Horse. 

Socieias  zoologioa  Tokyoensis.    Tokyo. 
Annotationes  agoologicse  JaponeDflls. 

Societatea  geografio&  romin&.    Bncharest. 
Marele  Diotlonar  Qeographie  al  Rominiei. 

Sodetatii  de  Soiinte.    Bnoareeci. 
Buletinul. 

Soci^fe^  nationale  d'Acolimatation  de  France.    Paris. 
Bulletin. 
Joiumal. 

Soci^t^  nationale  d'Agriooltare  de  France. 
BalleUn. 
MAmoiras. 

Soci^te  d'Agriooltare,  Histoire  natorelle  et  Arts.    Lyon. 
Annales. 

Soci4t4  nationale  d 'Agriculture,  Sciences  et  Arts.    Angers. 
M^moires. 

Soci6t6  d 'Agriculture,  Sciences,  Belles  Lettres  et  Arts.    Orl^^ns 
M^molrei. 
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Boci^td  entomologique  de  Belgique.    Bruxelles. 
Annalcs. 
M^moircs. 

Socidtd  entomologique  de  France.    Paris. 

Annales. 
Bulletin. 

Society  d'^tude  des  Sciences  naturelles.    Beziers. 

Bulletin. 

Socidtd  d* Etudes  scicntiflqucs.    Angers. 
Bulletin. 

Soci6t6  royale  dc  Gdograpliie.    Anvers. 

Bulletin. 
Mt^moircs. 

8()ci6t6  de  Gdograpliie.     Paris. 
Bulletin. 
Compte  Rendu  des  S<^anees. 

Soci6t6  beige  de  G6ologie»  de  Pal6ontologie  et  de  Hydrologie.    Brux- 
elles. 
Bulletin. 

Society  gdologique  de  France.    Paris. 
Bulletin. 
*M6moireB. 

Societe  gdologique  du  Nord.    Lille. 
Annales. 
M^moires 

Socidtd  gdologique  de  Normaudie.    Havre. 
BuUetin. 

Socidtd  d'llistoire  naturclle.    Autun. 
Bulletin. 

Socidtd  d'llistoire  naturelle.    Macon. 
Bulletin  trimcstrlal. 

Socidtd  d'llistoire  naturelle  de  Toulouse. 
BulIcUn. 

Society  linndenne.    Bordeaux. 
Actos. 

Socielc  linndeunc.    Lyon. 
Annalcs. 

Socidtu  linn6enne  du  Nord  de  la  France.     Amiens. 
ItiilU-tin. 
Mt' moires. 

So(ri('ic  linndcnnc  de  Normandie.    Caen. 

Bulletin 
Mrmoires. 

Soci6t6  royale  malacologique  de  Belgique. 
Annalcs. 
Pr(M^'H-Verl)aux. 


Soci^tc  beige  de  Microscopie.    Bruxelles. 

Annales. 
Bulletin. 

Socidt6  fninQiiisc  de  Mindralogie.    Paris. 
Bulletin. 
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8oci6t6  imperials  des  Naturalistes.    St.  Petersburg.       « 

Oomiytes  Bendufl. 

Travanx. 

Trudy  (Tiayanz). 

Soci^t^  des  Natnralistes  de  Eiew. 
M6moirai(Zapi8ki). 

Sod^t^  imp^riale  des  Natnralistes.    Moscow. 

BuUetin. 
Noayeaux  M^oires. 

Soci6t6  des  Naturalistes  k  rUniversit^  imp^riale.    Kharkow. 
Timyaux. 

8oci6t4  neuchateloise  de  Gdographie.    Neuchatel. 
Bulletin. 

8oci6t6  philomathique.    Paris. 
•Bulletin. 

8oci6t6  de  Physique  et  d'Histoire  naturelle.     Geneve. 
M^molres. 

Society  hollandaise  des  Sciences.    Haarlem. 

Archlyes. 

Soci6l^  royale  des  Sciences.    Li^ge. 
M^molres. 

Soci^t^  des  Sciences.    Nancy. 
Bulletin. 
Bulletin  des  Stences. 

Soci^t^  des  Science,  des  Arts  et  des  Lettres  du  Hainaut.     Mons. 
M<^olre8. 

Soci£t6   des  Sciences  de   Finlande  (Institut  mcterologique   centrale). 
Helsingfors. 
Obseryatlons. 
Obseryatlons  meteoiologiques. 

Boci^io  des  bcicncc^a  hiau>riqaefl  ot  natureUea  de  rYonpe.     Auxerre. 
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Soci^t^  de  Sp^l^ologie.    Paris. 

•Bulletin  (Spelunca). 
*M6moire8. 

Soci6t6  vaudoise  des  Sciences  naturelles.    Lausanne. 
Bulletin. 

Soci6t4  zoologique  de  France.    Paris. 
Bulletin. 
M^moires. 

Society  of  Arts.    London. 
Journal. 

Society  for  Psycliical  Researcli.     London. 
Proceedings. 

Soniersetsliire  Arclia?ological  and  Natural  Ilifilory  Society.    Taunton. 
Proceedings. 

South  African  Museum.     Cape  Town. 
AnnaLs. 
Keixjrt  of  Trustees. 

South  African  Philosophical  Society.     Cape  Town. 
Traniiactions. 

South  Dakota  School  of  Mines.    Rapid  City. 
Bulletin. 

Southport  Society  of  Natural  History.    Southport. 
•Report. 

State  Agricultural   College.      Agricultural   Experiment  Station.     Fort 
Collins. 

Annual  Rojiort. 
Bulletin. 

State  Agricultural  Experiment  Station.     Amherst. 

Annual  Reports. 
Bulletin. 

State  Historical  Society.     Iowa  City. 
Iowa  IIiNtorieal  Record. 

State  University  Laboratories  of  Natunl  History.     Iowa  City. 
Bulletin. 

Siavtmger  Museum.     Stavangor. 
Aar^liefte. 

K.  Stern  wart  I*.     Miinrlien. 
None  Annalen. 

StraiiB  Hmnrli  of  the  Royal  Asiatics  Society.     Singapore. 

Journal. 
Stiuli  Sa.^saresi.     Sassari. 

Sveiiska  Siillskahet  fdr  Anlropologi  och  (ieografi.     Stockholm. 
Ymir.  Tldskria. 

K.  svtMiska  vetenskaps-AkademieD.     Stockholm. 
Bihan^  till  IlandliuKar. 
IIaii*IIinK»r. 
I A^  t'nad.Httielc  n  Ingar . 

(ifvemigt. 
Sveri^es  geologiska  Undersokning.     Sto<'kholm. 
A  f  hand  linear  ocli  uppwitHer. 
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Texas  Academy  of  Science.    Aastin. 

TranMCtioiu. 
Thargauische  naturforschende  Gesellschaft,    Frauenfeld. 

Mlttheilangen. 

Tokyo  Botanical  Society.    Tokyo. 
BoUnieal  (The)  Magazine. 

Torrey  Botanical  Club.    New  York. 
Bolletln. 
•Memoirs. 
♦Toireya. 

Tridentum.    Trento. 

Riylsta  menslle  dl  Studl  identiflci. 

Tromso  Museum.    Tromso. 

Aanberetning. 
Aarshefter. 

*Tropenflanzer  (Der).    Berlin. 

Tufts  College.    Tufts  College, 
Tufta  College  Stndiea. 

United  States  Board  on  Geographic  Names.    Washington. 
Report 

United  States  Civil  Service  Commission.    Washington. 
Report 

United  States  Commission  of  Fish  and  Fisheries.    Washington. 
Bulletin. 
Report. 

United  States  Department  of  Agriculture.    Washinj^ton. 
FarmecB'  Bnlletin. 
Report 

Report  of  the  Secretary. 
Special  Report 
Yearbook. 
Bureau  qf  Animal  Induttry. 
Annual  Report 
BuUetln. 
Circular. 
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JXrUion  of  PublieatUms. 

List. 
Diviaicn  (^  Vegtiable  Physiology  and  Patholoay* 

Bulletin. 

Circular. 
Office  0/  Experiment  Stations. 

Bulletin. 

Experiment  Station  Record. 
Office  of  Fibre  Invettigationt. 

Report. 
Office  of  Rood  Inquiry, 

Bulletin. 

Circular. 
Ohio  Section  (\f  the  CUmaU  and  Crop  Service  qf  the  Weather  Bureau, 

Report. 
Section  of  Ibreign  Markets. 

Bulletin. 

Circular. 
Washington  Section  of  the  Climate  anil  Crop  Service  qf  the  Weather  Bureau. 

liepurt. 

United  States  Department  of  the  Interior.    Washington, 
Bureau  iff  Education. 
circular. 
Report  of  the  CommiffiiioQer  of  Education. 

United  States  Geological  Survey. 

Annual  Report 

Bulletin. 

Geological  Atlas  of  the  United  States. 

Mineral  Froducts  of  the  United  States. 

Monographs. 

Top(»graphic  Map  of  the  United  States. 

Water-supply  and  Irrigation  Papers. 

United  States  Department  of  Stale.     Washington. 

Consular  Reports. 
Special  Consular  Reports. 

*United    States    Government   Publications.      A    Monthly    Catalogue, 
Washington. 

United  States  National  Museum.     Washington. 

Abstracts  from  the  rn>cee<lingR. 

Annual  Report. 

Bulletin. 

l*rocee<iing5«. 

Spi'dal  Bulletin. 

United  States  Treasury  Department.     Washington. 

Annual  Rc>port  of  the  UghthouKC  Boanl. 

UniUKl  Statvs  Coast  and  CiiMxlotic  Survey. 

ReiK>rt. 

Special  Publication. 

United  States  War  Department.    Washington. 

Annual  Rei)ort  of  the  Chief  of  ordnance. 

Kopori  r»f  Chief  o(  EnKini*erK,  Unite<l  States  Army. 

Index  Catalogue  of  the  Library  of  the  Surgeon-Ueucral's  CHBce. 

Universidad  de  La  Plala.     La  Plata. 
rulillcacionea. 

K.  Univcrsitji  degli  Studi.     Siena. 

Bullottino  del  Uil)oratorio  ed  <>rto  Botanico. 

UniviTsilu  im|'6rialc.     Upsala. 

obscrvationK  faltoN  :\  robservatulrc  mC'tiiorologlquo. 

Univt^rsitc  ratholitiue.     Louvain. 
Annualrt\ 

rrogrannno  des  Count. 
[TheM's.  utr. ) 
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University  de  Lausanne. 

Index  blbllograpliique  de  la  Faculty  dee  Sciences. 

University.    Lille. 

Liyret  de  I'lStadUmt 
Trayaux  et  Mtoioirat. 

University.    Lyon. 


Universitetets  zoologiske  Museum. 
E  Mnaeo  Lundii. 


Ejobcnhavn. 


University  of  California.    Berkeley. 

Bulletin  of  Department  of  Geology. 
Register. 

University.    Chicago. 
Annual  Register. 

University  of  Illinois.    Champaign. 
The  University  Studies. 

University  (The)  Geological  Survey  of  Kansas. 

Annual  Bulletin  of  Mineral  Resources  of  Kansas. 
■  [Publication.] 

Imperial  University  of  Japan.    Tokyo. 

Calendar. 

Journal  of  the  College  of  Science. 

University  of  Kansas.    Lawrence. 


Kansas  University  Quarterly. 
Experiment  Station,  Annual  Report. 
Buuetin  of  Department  of  Entomology. 


University  of  Minnesota.    State  Experiment  Station. 

Annual  Report  of  the  Entomologist. 
Bulletin. 


Minneapolis. 


University  (The)  of  Missouri. 
Studies. 


Columbia. 
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University  of  Wyoming.    Laramie. 
Catalogue. 

*Unter8acliangen  zur  Naturlehre  des  Mensoheu  und  der  Thiere.  Giessen. 
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INDEX  TO  SPECIES,  ETC.,  DESCRIBED  AND  REFERRED 
TO  m  THE  PROCEEDINGS  FOR  1901.      ' 

Species  described  as  new  are  indicated  by  heavy-faced,  synonym*  by 
italic  numerals. 


Abastor 83 

erylbrognimmus 83 

Acacin  farnesiana 509,  561 

Bpbserocephala  , 55fl^  501 

Acflnthostepbeia  malmgr^Qi . .   107 
Acantho^ooe  cuBpidata ..,...,  150 

Acftrioa 568,  5fl5 

Acarus  rettculatua 596 

Acer  campestre. ,     858 

dasTCarpum  h  ..*....,... .   8i8 

lactuin 858 

maeTQphyllum ...........  868 

platanofdei ..,....:.   BNS 

papudo-plalanus 358 

njbruni B-'iS 

sacchannnm SS8 

Acipensor  breviroatris B39 

naccarii ,,,,..,.,,,  888 

Aclpensendffi  , . , ^6 

Acmnca...... SOa 


Agalena  loDgistyluB S78 

Dfcvia 57§ 

AgalenidEe 576 

Agave  sobolifera 659 

Agkistrodon , .......     BB 

contortrix $7 

Agna  bipUQCtata 138 

putrida 13S 

Agnocii€mis  fcmiiia. 189 

Agrion .1S3,  138 

puella 1S7 

palcbellum 187 

A^rioQlna!, 1341 

Aliaothus  gUnduloaa.aOi,  317,  319 

Alardus  caudalud 71&,  7^ 

Alecto  eac^hrichti  _.......  179,  ISO 

Alibrotis  littoralia I48 

Alligator  niifislssippteiiHlB 457 

Aloe  vulgarU 599 

A!Qpia.>.^ 470 
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Amphithopsis  megalops 152 

Amphiuma 507 

Amphiura  holboli 178 

Bundevalli 178 

AmpuUaria 188 

Begini 189 

Winkleyi 189 

Anffitrida 296 

Ananassa  sativa ^9 

Anasa 265 

tristis 267 

Anatina  impura 208,  402 

japonica 208 

kamakurana    208 

AnatinidfiB 208,  402 

Anax 127 

Junius 128 

Ancistrodon 96 

contorlrix 97 

piscivorus 96 

Andropogon  bicornis 558 

fastifijiatus 558 

gracilis 558 

leucostachys 558 

saccliaroides 558 

Anisagrion  alloplenim 182,  138 

Aniflolabis  moesta 273 

Anomalagrion  hastatum  ...   .  138 

Anomlsma  abnormc 136 

Anonyx  aflinis 107 

ampulla 14s 

bidcnticulatus /.;7 

lagena /^v 

nugax 148 

Antcdon  celtica ISO 

eschrichti 179 

quadrata 180 

Anthermns  cephalicus 376 

Anthropopithccus 119,  124 

Anura 223,  607 

AnyphjLMui 574 

ApheruRa  «:lacialis 167 

Aphlebjji  al^^uhoft 274 

Aptcrygida  huRciiui' 273 

Aranoa  caiicritbrmis oSi 

coroilalus f>70 

exH'nsa r,Sl 

mactiins ft^o 

Ihoraricn 571 

Aranoidai 5(>8 

ArantMis  rimTrus 'tS7 

vatia ftSj^ 

Area  dispariil> 210,  402 

(SScapharca)  nipponciisis 

209,  210 

Arcouthobium 559 

Archileslcs  grandis 12H,  1H9 

Ardda> 201>,  402 


Arctocebus 121,  123 

ArcturuB  bafflni 166 

feildcni 156 

Argas  sanchezi 596 

Argemone  mexicana 560 

I  Argia  agrioides 128,  138,  140 

I  bipunctulata   138 

pulla 128,  188 

I  putrida 138 

Argiopc  aurantia 582 

I  transversa 581 

Arisaema  tnphyllum 804,  315 

I  Aristolochia  arborescens 558 

;  Arizona  elc^i^ans 51 

Artocarpus  incisa 557,  560 

Arundo  occidentalis 557 

I   Aspidiuni  fragraus 8 

I  Aspleniuui  pellucidum 560 

I  Assiiniuca  angustata 396 

I  Astacodes 118 

Asteracanthion  albulus 17S 

,  gnunlandica 172 

I  (Pedicell aster)  paluso- 

crystalhi.<< 181 

l)o1aris 171 

Asterias  l)idontata 170 

ondeca 175 

groenlandicii 172 

gunneri 172,  181 

inilitariB 176 

polaris 171,  181 

Astrophvton  arcticunr 181 

Atcles  .'. 120,  124 

'  Atomarcluis 18 

Atopocochlis  cxaratus 142 

Atnictoniorpha  aurivillii 378 

Attidflp    588 

Attus  cyancus 592 

nubihis 589 

octavns 588 

paykiilli 589 

rin'iator  589 

Atylus  nirinalus 162 

'  AtyH  sharpi 183 

'   Augooblora  bcMitissinia 222 

Ciillirhronia 221 

I'estivaga 222 

nana 222 

Aulocodiscus  Janischii 821 

margaritacous 321 

OreganuB 321,  322 

RogerBii 321,  322 

Sollitlianus 321 

Autodax  lugubrifl 603 

Avic(innia  ofllchialis 557 

Bacclia  clavata 218 

'  Hachvtrupes  mcmbranacuus  . .  883 
BacillUH  gnicila 388 
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Baiera 606 

Balanus  balanoides 146,  167 

crcnatus 146,  167 

porcatus 146 

Balea 471 

varlegata 470 

Bambusa  vulgaris 557,  560 

Bascanion 56 

coQStrictor 58 

constrictor  vetustum 58 

flaviventris 58 

vetustus 58 

Biiscauium  flagclliformc 59 

latcrale 61 

laterale  laterale 61 

ornatum 62 

piceiim 61 

Schottii 6g 

tiuniatum (iJ 

ttcniatus OJ 

ticniatum  subs,  ornatnm. .     6J 

Batis 335 

Bifiilaria  armigerella  var.   lu- 

chuaaa 484 

Bithynia  chinensia 406 

scalaris 406 

striatula 405,  406 

striatula  var.  ja]H)iiica  . . .  406 

Blatta  africana i'75 

ferretti J76 

germanicA 275  j 

senegalehsis J74 

Blattidffi 274 

BlennidflB 326 

Blepharis  cornuta 288 

Bocrliaaviii  erecla 558 

Boa  contortrix 97 


Callianassa  conradi 114 

faujasi 114 

mortoni 112-115 

Callincctes  . .  ^ 117 

Callinera  burgeri 678,  608.  789 

Calocoris  rapidus 264 

Calolampra  aptera 276 

CaloptcninsB 876 

Caiopteryginoe 188 

Calopteryx 188,  140 

apicalis 181,  183 

Cornelia 181, 184 

maculata 188 

splendens 127 

Virgo 127 

Calyculina 406 

Calyptrophonis 513 

Campy  laspis  nibicunda 160 

Cancer  uugax I48 

whitfieldi 118 

Canna  cdiills 557 

Cantbaridus  bisbalteatus.  .199,  308 
(Pbasiauotrochas)  Hiraaei 

199,308 

japonicos 200 

Cantbigaster  margaritatus 896 

Cantbigasterida* 326 

Caprella  linearis 155 

lobata 155 

monocera 167 

scptentrioualis 155 

spinifera 154 

spinosissima 15^ 

Capsicum  an nuum 560 

baccatum 560 

Capsidte 264 

Capulus 518 
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Carychium  pessimum 662 

Catalpa  bignonioidcs 359 

longissima 557 

speciosa 859 

Catuntops  melanoBtictus 87« 

CMUMUiJm  ^:U1«. 373 

glabrata 373 

Cecropra  peltata 557,  560 

Cedrela  odorata 557 

Celuta 81 

:ima'na 81 

lielenu) 81 

C'eniophora 85 

coccinra   y5 

C'entruriiH  carol  in  ianus 594 

Centurio 295-300 

tlavo^'uljiris.  .295,  J97,  300,  302 

iiicmurtrii 296,  297,  302 

mexicainiB. .  .295,  207,  300,  302 

minor 296,  297,  300,  302 

scnex 297,  300,  302 

Centurioninjf 297 

Cephalothrix 731,  732 

aliena 672,  673 

linearis 659 

Cerasus  Padus 359 

serotina 359 

Com   Da  mwculifrons 216 

viridtila        217 

C'rm  inella  arridonlalis 579 

C'lTchratiilus 676,  70r,,  721.  724 

::ict(.Mis  «»5t),  674,  682.  712.  722- 
724 

It'idyi 659 

iiiarjrinatiis 70."),  71S,  724 

<.'(M(?U8  granditlorus 559 

inonilifonnis 559 

Irian  j^iilaris 558 

(criaj^rion  glabruni   132,  138 

CfTitliiidjii 392 

CerithiiiMi  cheninitzianuiii   .  . .  393 

ehiMiinum 19  J 

vv\\\\\\\\\\\\\ ':92 

♦'xiniium 393 

lincjitiini lU'J 

•lunMiln^uMi 192 

niitra-fornH' 393 

niorus      394 

rubus 392.  3^>3 

ChM'todon  trii'Slr;^us 325 

C'humMrojw  Palmetto 361 

('li:iriii;i  ...     15 

hott.r       .     15 

bra(  hyojis 15 

(  lu'lanops  j^rossus 594 

validus 594 

("In-ifor  d<'Kon('ralu»i 594 

>.al)ri»iruli^    594 


Chilomeniscus 84 

cinctus 85 

ephippicus 85 

stramiucus S't 

stramineus  cinctus 85 

Chilopoma 18 

Chion 208 

Chionactis 66 

episcopa  ejiiscopa 67 

occipitalis V}^ 

Chiracanthium  inclusum 574 

Chiropaclia  modesta 279 

Chitonida) 203 

Chla^bora  gracilis 372 

Chloris  barbata 55« 

ciliata 558 

cruciata 558 

Chloritis  eucbaristus.  347,  348,  565 

fragilis 348,565,  617 

Ilirasei 566 

oscitans 348,565,  617 

(Tricborblorites)   pumila,  617 

Chlorosoma 66 

vornalis 66 

Cblorostoma  argyrostomum  . .  202 
argyrostomuiu  var.  'basili- 

ratiim 202 

Cholocpua  IIolFiuanni 366 

CliOTrluiles  morgani 289-292 

piiorilis 2S9-292 

Cbrysodomus  intcrsculptiis. . .  197 

intersculptus  var.  frater...  197 

391 

pericoclilion 391 

Cbrysopbylluni  cainito  ..  .557,  560 

Cburrhillia  iM-llona 5^ 

C'iciirina  arcujita 576 

Cladocera 145 

Clant-ulusatroimrpureus..  .200,  201 

g«;uinuilif('r 200,  398 

bizi^nensis 201,  398 

niargaritjiriuR 200 

nurrodi>n 201 

inicrodon  var.  atcr 200 

Thoniasi 201 

un<'do 200 

Claudiconclia 205 

Claiisilia 467,  470,  471,  647 

aciihis 654 

Addisoni,    502.   688,   639,  641, 
642,  644,  r»53 

si'thiops G48 

attrita (j.-jo 

attrita  var.  infausta 660 

aula(-o)»bora 624,  649,  650 

aulacopoma 666 

aurantiaca 636,  687,  652 
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Clausilia  aurantiaca  var.   Er- 

ben 477,653 

aurantiaca  var.    hypopty- 

chla 662,637 

awajiensis,  423,  480,  481,  499, 

500,  628,  625,  626,  649 

Bernardii,   409,  418,  419,  420, 

422,  651 

bigen^ris 656 

bifabrata,  499,  629-031,  636, 
652,656 
bilabrata  var.  ptycholsema,  652 
brevior,  417,  423,  502,  637,  638, 
639,  641,  642,  644,  653 
brevior  var.  Addisoni  ....  641 

buschii 650 

callistochila,  412,413,  421,  652 

caryostoma 649 

cin^^ticollis , , .  655 

cornea  ,,*.,..,..,.***.,,  654 

craaailamallftta. 655 

creiiiljibium,  418, 4tg,  420,  422, 
651 

dalli , . .  656 

decuasaUi 648 

digonoptyx ,  654 

duealis 615,  B48 

ducalia  var.  dorcas  .,..*.,  MS 
enstUkeana,  470,  472,  473,  474 
entospira,  601,  637,  644,  H5, 
653 
enlioTosloma,  469,  470,  473, 
473,  654 
eurystoma  ...,.»..,.  .637,  6S3 
eury stoma  subs,  bracbyp- 

tychia ....638,  65S 

excelkns,   406,   418,   420,  422, 


Clausilia    Hirasei    var.    kikai- 

ensis 651 

Hiraseana 483,  648 

holotrema 654 

hokkaidoensis 480 

hondana 638,  642 

Hunzerfordiana,  468,  469,  470, 
472,  478,  654 

hyperolia 623,  649 

hyperolia  var.  aptychia  . .  649 
byperolia  var.  planolata. .  649 
byperolia  var.  rectal  ana. .  649 
byperoptyx.  .409,  423,  466,  651 

ischna 500,  625,  626,  650 

isclina  var.  neptis 600 

ienobilis 625,  650,  656 

iJimflB 655 

interlamellaris 648 

iataptyT ....  .475,  636,  651,  65G 
lotaptyx  var,  clava. ,  ..475^  <Wl 
ischna  var.  neplia,  B25,  620,  650 

Jacobiaoa 6^8,  641,  65^ 

japonica 637,  63U,  653 

japonica  var.  iuterplicau .  637, 

653 
JapoDica  T&r,  palleos .  ^637,  653 
japonlca  var.  [lerobBcara^  482, 

653 
iaponica  var.  aunig®.  .638,  €SS 

joe :. 654 

koben&ia 637,  €S5 

kocbiensis 686 

lirnlata . .  66$ 

Marteiisl 648 

Martenai  var,  Reiniana. . .  648 
Martens!  form  tiactilabna .  648 
mlcropea» 47^,  m\  649 


1901.] 


NATURAL  SCIENCES   OF   PHILADELPHIA. 


841 


ClauBiliaoxycyma...620,  634,  636,   i 

052  I 
perigDobilis,  481, 482, 500,  625, 

650  ' 
perignobilis  var.  kochiensis, 

482,  625  ' 

perpallida 479  ' 

pigra 650  ; 

pinguis 655  i 

pinto. .  .501,  624,  627,  645,  651 

platyaucben 623,  650  ' 

platyflera....413.  418.  024,  650  ' 

platydeni  var.  kiiensis 651   ' 

platydera  var.  lambda 050 

pliciibilis 030 

pHcila])ris 499,  500,  052 

plicilabris  var.  ptvcholicmii 

632 

prajclara 409,  422,  661 

proba 65^,  655 

pscudoahimae 412,  416,  052 

ptycbocbila,  409,  412,  418,  420, 

628,  624,  651 

plycbocyma,    501,    627,   628 

635,  651 

ptydiocyma    var.     yaku-  ' 

BhiraflB 501,  629,  051    ' 

Reiniana 6>V 

nipponensis Ofi-i 

sciiniackeri 050 

sericina 049 

sericina    var.     rhopalia,   624. 

049 

sbangbaiensiR 054 

shikokuensia 482,  625,050 

sieboldi 653  , 

spreta 055 

Stearnsii,   409,   411,   038,   642, 
(543,  (m3 

stenospira 055 

(Slereopbffiduaa)  storcoma, 

502,  688,  G4U  653 

stcreonia    var.     cognata,  502. 

644,  053 

stercoina  var.  nugax,  502,  044. 

053 

stimpaoni 055  \ 

strirtjiluna 650  , 

strictaliina  var.  major (i50 

strictuliina  var.  nana 050 

subaurantiaca 025,  020,  650 

subjribb(^ra 054 

subi;^nobili8 655  I 

siibjaponica 038,  653  , 

sublunellata,  477,  023.  024,  649  , 

subulina 049 

subuHna  var.  hnicopras  ...649  ' 
aurufronsiH  .  .630,  031,  633,  652 


Clansilia  tanegasbimoe,  '500,  628, 
629.  634,  635,  652 

tantilla 655 

tau 054 

tetrapty  X 6S9,  640,  053 

tosana* 049 

Tryoni 466,  467,  054 

una 656 

valida 409.  410,  037,  052 

valida  var.  fasciata 411,  052 

valida  var.  perfasciata,  411,  052 
valida  var.  striatella    411,  052 

validinscula 023,  024,  048 

(Reinia)  variegata 473,054 

(Reinia)  variegata  var.  ue- 

siolica,  467,  472-474,  054 

vasta 048 

viridiliava 048 

yokobamensis 64S 

Ckiiisiliidce 405,  499 

Clava 392,893 

herculea 392 

maciilata 392 

rubus 392,  393 

rugata 392 

serratum 393 

Clavilitbcs  cbamberlaini 602 

bumerosus  var.  lexanua  . .  603 

kennedyanus 602 

longievus 603 

scalaris 603 

Cleobis  peninsulana 59~t 

Cleonaria  gracila 288 

Clenopbis 42 

kirtlandi 41,  42 

Clubiona  inclusa 574 

Clubionidtv 574 

C*(Bcllia 507 

Coeliccia  octogesima 137 

Coplopoma 490 

Coffea  arabica 560 

Coluber .U,  45,  51,  frj 

abacuriis S.' 

tt^stivus t:.~> 

amoenus s7 

arizona? .W 

(Ophis)  calilbrniii' 7.v 

calligaster <st/ 

oatenifer 't2-'t4 

coccineus 85 

conlini.s ;.v 

constrictor .'tS 

corals ; ; 

couperii 44 

doliatus 7  / 

emorj'i... 50,  50 

eques ;:'.; 

cry  tbrogranimus .v.? 
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Creobroter  viresccns 287 

Cribrella  oculafa 174,  180 

sanguinolenta 17j^ 

Crinoidea 179 

Crossaster  papposus 174 

<*rota1iuus  catenatus 98 

C'rotalophonis 07 

cjitenatus  catenatus 99 

loDsors 99 

c'onsors  edwardsli 99 

Kilwardsii 99 

Kirtliiudii 99 

iniliiirius 100 

t<T;^eminiis 91) 

Cn.tulu? 100 

a<laiii:intens 102 

M'laiiKinteiiB     adamauteiis 

JO:j,  105 

u<lainantcus  atrox 103 

:t<lLkiii:ioteus  scutulatiis 103 

Htrox 103 

:il  rox  lit  rox 103 

atrox  ruber 104 

rcTastcs 107 

nmlluentus.  .if^cT,  IOj^,  104,  lOr, 
r.nilluefltus  contluentus). . .   W.i 

rontliientU8  Iccontii 103 

'onlUientus  Inciter 105 

« onllueiitus  pulverulentus  lo^ 

•  lurissus in,\  io*i 

lmrrida> lOfJ 

It'pidu^ 107 

i.iritVr 105 

niiliiiriis inn 

initclKMli 10« 

iiiitchtlli  iiiitchrili ms 

iiiitrhrlli  pyrrlius lofi 

iiiolosh'us 101 

«ire<r«>iius lOfi 

jiiscivorus .%' 

prufi lOS 

|iyrrlius lOS 

r'lhfT m/f. 

-••iitulatiip. luj 

'ciriliciift ini 

tiiiris 107 

(.  lyj.luplucidiL' 204 

Ciyptoplav 204 

<  I  nil  ml 204 

i:ip'»iiicus 204 

!ar  v.i  rnrnii'i 204 

rlmdoplux 204 

.'trial us 204 

(ti-nidju r)S« 

Cii'iius  liibcrnalis 5H« 

(ucuiimria  calitbrnica KiU 

Irdiidosa im»,  170 

(  iicJirljita  p#'p<» 500 


Cupressus  Lawsoniana 856 

CyrenidsB 406 

Cjclophoros  courbeti 349 

flilguratus 840 

nirasei 348 

jourdyi 849 

turgidus 545 

turgidus  var.  angalatus  . .  549 

Cyliiidropalaiaa 350 

Cylindrostreus  productus 841 

Cyclopbis 65 

a'stivus 65 

Cyclophoridaj 19« 

Cymatomera  brunncri 3H0 

liyperborea 380 

modeBtft 880 

Cymbuliopsis 509.  510 

calceola ;.  .609-511 

ovata 509 

vitrea 509,510,511 

Cymus  luridiis 261,  268 

Cymocephalus 119 

CVpriuus  inaxillingua 339 

Cyrena 400 

Cyrtacanthacris  ruflcoriiiH 870 

tatarictis 376 

DalatiaH  licha 882 

Dulatiido) 882 

Puphiiella  fragilis  var.  articu- 

lata 385 

lymiiii^foriin» 385 

ornata 386 

suiKTCostata 886 

Daplinia  rcctispiiiii 145 

Dasyatida^ 337 

Das  vat  is  lirucco 387 

'violarcMi 338 

nasybiitis  astrriaH 3'io 

DasyiKiH  novemcincturt 366 

Vexcinctus 306 

DataiiicB  californica 59J^ 

siilphiirea 594, 

Datura  Htrniiioniuiii  • 455 

Doctirus  vittatus i74 

Dundrophthora 559 

cupn'ssoidca 559 

gracih; 559 

opuntioidos 559 

Deudrophycus r»()5 

DendryplianU's 589 

oolavus 588 

vitis 589 

Dcntalium 513 

ini88ist«ippicnse 517 

Dcrmaocntor  rcticulatus 596 

Dcrocalymnia  capucina S7G 

crythrcoia 276 

Doropeltis  autraniana 275 
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Deropeltis  schweinfurlhi 275 

wahlbergi 275 

Desmodium  azillcire 658 

Diadophis 68 

amabilis 70 

amabilis  amabilis 70 

amabilis  docilis 70 

amabilis  pulckellus 70 

amabilis  stictogeny s  ,,..69,  70 

docilis 70 

pulchelluB '. 70 

punctatus 69 

regalis 70 

regalis  arnyi 70 

reealis  regalis 70 

Diastjlis  goodsiri 159 

rathkei 159 

scorpioides 160 

spiDulosa 168 

Dictyna 577 

arnndinacoidcs 577 

sablata 577 

tezana 569,  577 

DictynidflB 577 

Dioscorea  alata 560 

Diospyrus  Virginiana 359 

Diplax 127 

corrupta 128 

Diplommatina 850 

cassa 351,  353 

insularam 351 

kobelti 352 

lucliuana 352 

oshimse 351 

pusilla 850,  a*)3 

saginata 351,  497 

septentrionalia*  ,«.,**,.,.  352 


Dromicus 87 

flavilatus 88 

Dryopithecus 124 

Dythemis  sterilis 128 

Ebo  moxicana 569,  585 

Echinella  Cumingi #198 

Cuming i  var.  lachuana  . .  198, 
894 

Echmoidea 170 

Echinus  drobachiensis 170 

Ectophylla 296 

Elaphis 45 

spiloides 49 

Elaps 94 

distans 95 

euryzanthus 95 

fulvius 95 

tenere 95 

tristis 95 

Erythrolamprus 92 

Ela^a  somalica 280 

Elodea  Canadensis 820 

Emarginaria  412 

Empusa  egena 288 

Enallagma  aspersum 132,  188 

cyathigenim 127 

ebrium 132,  188 

geminatnm 132,  188 

Entada  scandens 558 

Epacromia  thalassina 371 

Epallage  fatime 135 

Epeira  aculeata 569,  682 

displicata 582 

fasciata 681 

gemma 58:^ 

labyrinthea  582 

mwftta ........ 5^^ 
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Erigone  perplexa 580 

pictilis 679 

Erylhagrion 128 

Balvum 138 

Erythrolamprus  imperiiiliH 92 

Erythromma  uajas 127 

ErytbroDium 455 

Esox  osseus $40 

Euchelus  ruber 201 

ruber  var.  brunneus 201 

Euleptorhamphus 293 

Eu^natha  pallida 581 

Eulima  duiikeriana 396.  806 

luchuana 396 

nitidula 3U0 

philippiana  395.  396 

Eulimella 895 

Eulimidae 395 

Eulota 547 

(Plcclotropis)  aiinula 564 

(.-Elista)  aperta   var.  ca- 

vaia 564 

(uEgista)  aperta  var.  tachy- 

derma 614 

caliginosa 347,  545 

callizoua  var.  Dixon  1 547 

connivens 465 

(Plectotropis)  dcflexa 

563.  504 

(-^gista)  kobeusis 564 

lepidophora  var.  tenuis. . .  546 

luhuana 545 

lubuaua  var.  ncsiotica 614 

(Euhadra)    lubuana     var. 

pa(^h  ya 614 

incrcatoria 347 

inercatoria  var.  doenioruni  546 

(iEgista)  mimuloides 617 

(Plectotropis)  omiensis. . .  545 

(Euhadra)  osliimu; 346 

(Plectotropis)  pauno»a  .  .  563 

Sargentiana  .  193 

(Plectotropis)  shikokuen- 

Bis 546 

sieboldiana 545 

Buccincta 194 

succincta    var.   amblytro- 

pis 193 

trochula 563 

vulgivaga 583 

Eupagurus  pubescens 165 

Euph:ea 131,  140 

inipar 135 

Jam 135 

ochracea 135 

variegata   135 

EuphffiduHa  410,  466,  467,  468,  471, 
478,  474,  647,  664 


Eupolia 674.  676,  703 

Euryopis  t'uucbris 579 

Earypelnia  steindachneri 570. 

Euryphynuia 378 

crythropua 378 

Eusirua  cuspidatus 167 

Eutcenia 11,  18 

brachystoma 26 

butleri S6 

couchii S4 

c'3'rtopsi9 25 

c.  ocellata.  . . ., 25 

elegans 22 

e.  bi.<outata 23 

i\  brunnea 2$ 

e.  (M)ucbi 24 

e.  elegans 23 

e.  lineolata 26 

e.  Marciana 24 

v.  ordinoides 28 

e.  plutonia 2o 

V.  vagrans 28 

eques 25 

Fairey  i 20 

hammondii 24 

int'orualLs  infernalia 28 

insigniarum 21 

macrostenima 21 

uiegalops 21 

ni.  megalops  21 

nigrolateris 24 

Pickeringii 29 

proxima 20 

radix  20 

sackeni  20 

saurita 19 

sirtiilis 26 

s.  eonciuna 28 

s.  dorsalis 28 

9.  graniinea   20 

s.  obscura 'iG,  28 

s.  parietalis 28 

8.  pl(!keringi 29 

s.  seniifasciata 26 

8.  sirtaliA 26 

s.  tetratujnia 28 

8.  trilineata 39 

Euterpe  oleracoa 557 

Eutbeuiisto  libellula 147 

Euthore  hyalina 181,  136 

Euthria  tuHcolabiata 3S9 

hokkaidonis 389 

Evemmnella 211 

atrata 212 

balbo 211 

ETemiannellida; 211 

Evermannia 211 

Bxochodcres  aurantiacus 876 
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ExocoBtidflB 298 

Eyprepocnemis  char]>enticri. .  878 

gQineensis 878 
erbaceuB 877 

Bomalicus 376 

Farancia 82 

abacura 82 

Fasciolaria  gigantea 552 

gi^antea  subep.  recvci  . . .  552 

pnnceps 552 

reevei   552 

PasciolariidflB 197,  390 

Ficimla ,     84 

Qf^QI^ Q,^ 

FilistaU  hiberoaiis 570 

FUistatidfiD 570 

FIscheria  sp 284 

Fodiator  acutus 293 

Forflcesila  moBsta 273 

PorflculidflB  278 

Formica  fusca 42(>,  440 

sanguinea 440 

FossaruB  ambiguus 190 

capensis 190 

pusillus 190 

Fragaria  vesca 560 

Fmxinuii  Anumcaim 336,  361 

fiiimbiicifoUa  ....*.,,....  861 
FuenieH 568 

pertlQftx » 591 

viltBta 690 

Cralago 121 

Galeodee  palllpea 694 

Gflleorhiou8  galeus    ...  33^ 

Galeidflj 325,  380 

Galeus  cauifl 332 

Melustomus Si9 


GaBtrodonta  ligera 846 

Gayenna  marginalis 574 

Georgia 4^ 

couperii 44 

obsoleta 44 

Glauconia 13 

dlsBecta i-; 

dulcis 13 

humilis 14 

Glanconiidffi 13 

GleditBchia 358 

Glyptonotus 168 

Gnaphosa  coaspersa 569,  572 

distincta 569,  672 

hirsutipes 673 

Gomphus 127 

Gordius 719 

fasciatus  spiaifer 720 

fragilis  spinifer 720 

purpurcus  spinifer 720 

viridis  spinifer. . . « 720 

Gorilla 119 

Grammonota  pictilitt 569,  579 

Grapliephoram  meliooidis  ....      8 

Gryllidaj 381 

Gryllotalpa  africunii 381 

Gryllus  uler 381^ 

ery  thropQB  . , .  * , ^7^ 

fasciatus. 373 

marmomtuB S71 

membninaceuB. MS 

(Locusta)  morbillo6UiL. ..  .  S74 

(Acnda)  naiutaj  *  -  * Jf?^ 

pelluceua*  -  ,.*........,..  S&^ 

ruflcoraiFi . , .  * , , . , .     £7*1 

sp 38^ 

(LocUBta)  tatarl<:^iii. ,- ,  .  *  STti 
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Haploparia  gladiator 116 

Hannostes 269 

reflexulus 261,  268 

HelcioniscuB 202 

eucosmiuB 202 

Helicidaj 198,  402 

Helicina  verecunda 497 

yfeyamcDsis. 497 

Helicinidae 497 

Ileliconia 557 

bibai 657 

psitlacorum 557 

Helicops 40 

allcni 40,  40 

Helix  patniclis 567 

tabnensis 567 

Ilcmiexoccetus 293 

caiidimaculatus 294 

llemiphu3dusa,  410.  412,  418,  474, 

475,  476,  499.  500.  501,  502, 

628.  625.  629,  648,  655 

Ilemiphlebia  mirabilis 182.  139 

Hemiptera 261-269 

Hcmiramphido: 293 

HemiranipUus 293 

HerpetogoinphuB  claps 128 

Herpyllus  atra 571 

Helfierina 131.  139. 140 

amcricana 128,  IH  i:^ 

cruentata 134 

occisa 184 

titia 134 

vulnerjita 134 

Iletunigrion 131,  139,  140 

chrjsops 137 

erjlhroj^astruin 136 

inca 137 

lletcrodon 88 

atniodcis c'?^ 

oognalus f{9 

nasicus 90 

naflicus  kennerlyi ifO 

naflicus  iiasicus 00 

ni|;er S!) 

platyrhinus 88,  SS 

Bimus 90 

Ileterogainia  africana 275 

sp 275 

IleterotypuB  jitrioamis :J82 

HetrodoH  horridiiiii ttSI 

IIibiscii8  borcalis /<>'./ 

c'scuUMitUB 560 

KalKlaritTa 5(M) 

trilobuH 560 

IIij)polytc  gainiardi I*i^ 

^rcEiilandica /*J:i 

phippsi //;/ 

polariB iG.t 


Hippolyte  Bowerbyi 767 

Uo.ocentridfB 325 

Holocontnim  microstoinus SC*ii 

Holocentrus  micro8tomu<* 325 

Holothuria  frondosa J09 

Holothiiroidea 169 

Honialocranium 9^* 

coronatum 9!i 

planicepB 9:i 

Homalattiis  cyaneuB 592 

Ilomolophus  biceps 593 

lloplooorypha  bottegi 284 

rai>ax 284 

Hoplonyx  cicada 167 

Hoploparia  gabbi 115,  117 

Hubrechtia.  .673,  692,  727,  728.  731 

Hyas  araneus 165 

Hyla  andersonii 342 

Hylobatcfl 119 

Hyperia  galba 147 

Hy])ogeoplii8 507 

Hyimiieura  lu«renB 132,  138 

Hyivorliamphus 293 

Ilypsifflcua 87 

chlorophiua 87 

ochrorhynclia ST,  97 

lexana S7 

Ichthyomyson  «roiirolor 828 

Ichthyophis 507 

IciuB  ueoincxicanus 689 

peckhamic 590 

j)iRit  iciiB 690 

Biiuilis 669,  690 

Idolomorpha  dcntit'nuiB 288 

Ilex  A(piif()liuin 357 

obcordata  657 

opaca 357 

IndriB .".KM.  123 

Indrodon 123 

Igchnoi^nathuii H,  4^ 

df'kuyi 41 

kirtlandi 4^ 

linralus 43 

occipilomaculalns 4J 

IscbuoniantiB  media 284 

spiiii;rcra 284 

iBchuopoda  revi 28S 

TBchno]>tera  i>icea '-375 

IschnuRv  elegans 127 

heteroBticta 132.  138 

Rambiirii  var.  crcdula.128.  i:^ 

verticaliB 120 

iBcliyrocerus  anguipes 154 

Ixoclcs  aiinulatUB 596 

bovis 596 

divcrsifoBHUB 59<S 

Janthe  bovallii 158 

eroBtrata 158.  159 


ri-e^ 


3? 


•Z.    It 

:ai  IS 
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Lodia  tenuis 68 

Loris 121 

Lozosccles  unicolor 571 

LuchuphiBdusa,  410,  411,  422,  G47, 

652 

callistochila 656 

Luciua  cumingii 184,  185 

(Divaricella)  dalliana ....  184 

dentata 184,  185 

(Divaricella)  huttoniana  .  184 

huttoniana 184 

quadrisulcata 184,  185 

Lycopcrsiciiin  esculentum . . . .  560 

Lycosa  babiugtoni 586 

carolinieiisis 586 

colonidcnsis 586 

concinna 587 

glacialis 587 

hellus 586 

modesta 569,  586 

nidcola 586 

sternalis 587 

Lycoflido) 586 

LygSBldffl 264 

Lygus  pratensis 261,  268,  264 

Lyria  costata 518 

Lyaianessa  appendiculata. J^ 

bidenticulatus 147 

lagena. J48 

nugax J47 

Lytorbynchus 64 

browni 64 

decurtatus 64 

Macacus 119,  124 

Machacridia  bilineata 370 

Madura  tioctoria 657 

Macrochlamys  Doenitzi 498 

dulcis 562 

Gudei 346 

perfragills 346.  508 

tanegashimoQ 498 

MacroRtonia  bystrix 718 

Magnolia  acuminata..  357,  362,  363 

conspicua 857 

Fraseri 857 

mucroj)bylla 3  )7 

trip(!tela 357 

Mammilbiria  simplex 550 

Mandarina     mandarina     var. 

ponderosa 402 

Mangitera  indica 500 

Mania 300 

Mantidic 270 

Mantis  fenestrata 284 

sacra 284 

undata 2:J7 

Marptnsa  californica 589 

Masticopbis 56 

54 


Masticopbis  flagelliformiB 59 

ornatus 6$ 

Scbottii 6B 

t»niatus 6$ 

Mecistogaster 140 

mouestus 186 

ornatus 186 

Meckelia  annulata 722 

aurantiaca 728 

Knerii 719,722 

Megalopbiedusa,  410,  488.  689,  647, 

648 

Megapodagrion  venale 136 

Megaloprepus 136 

Melita  deutatu 153 

Melocactus  communis 559 

Menispermum  canadense,  804,  318 

Meriola 568 

inornata 674 

Micaria  albocincta 578 

Micratbyria  llageni 128 

Micrella  rufa 688.  781 

Microcebus 121 

Microcystina  ceratodes 498 

Iliraseana '498 

Micromcnis 131 

lineatus 135 

obscurus 185 

Microneta  soltaui 581 

Microps  lineatus 43 

3Iicrostigma  anomalum 186 

rotundatum 186 

Micrura 678,  677,  721,  724 

alaskensis 668,  670,  728 

C8eca,059,  668,  670, 724, 728,  781 

fasciolata 719,  720 

purpurea 718,  724 

Mimosa  pudica 660 

Mionmntis  fenestrata 2^ 

sp 284 

Misumena 584 

oblonga 584 

vatia 684 

Mito])US  biceps 593 

Mitra  analogica 887 

collinsoni 887 

l\iscoaplcata 887 

gotoensis 887 

rCostellaria)  hizenensis  . .  386 

(Costellaria)  vanattai 387 

semisculpta 887 

Mitrids 886 

Mnais  strigata 184 

Momordica  cbarantia 560 

Monoculodes  borealis 149 

Morns  alba 869 

Mnnnopsis  typica 159 

Murex 892 
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Miuicid®.... S87 

MuBa  CQCcincti * G57 

Bapientum ,..,.,.,.-,  -55T,  560 

MuitelUB  equetris ^  880 

mento , —  -  *  - »  SSI 

H^Otophum  phcngodes @^0 

remiger 620 

If yodocha  seriipes ......,.,.,  267 

Myriophylluin  spkatura 821 

Hynotrochufl  riukii « ^ . . .  170 

Mya!s  ocuUta. . . * 160 

Myzostoma 727 

Nabls  annuUtaa 261 ,  264 

Narcobatidas , 886 

Watrijc , S£ 

clarkii S3 

compressicauda  , » S4 

c,  bLvittata 75 

c.  compBols&ma 5J 

c,  ttenlala  ...............     S5 

c.  walkerii S5 

fasciata  erythragaeter S6 

f.  fasciata SS 

t  pictieveutris SB 

f,  pleuralis S6 

f.  Bipedon  ...............     S7 

grahamii 33 

reberia , ,  *  *     S£ 

rhombifera , , . .     SS 

rigida S3 

taxiBpiloius 5y 

nfita  . .  * 35 

Ifauphceta  geatriana 276 

Nebalia  bipes  ...............  145 

NectocrangOB  lar 164 

Negunclo. 358 

Nelialeania  laia .132,  138 


Nomioides *  -  *  -  223 

Nopalea  coccinelHfeTa  ...-.--  659 

Nycticebus ISl 

Nymphon  grompes. Iftfl 

hirtipes - IM 

birtum  ........  , ..,,,... .  IS6 

iDagitarse » .  -  165 

robustum 168 

serratam 166 

stroeini * 168 

Nyssa 359 

Ocbropblebiasubcylinddca. . .  373 

Odonata 128 

Odondostomua Bll^  XIM 

OdontoBtomQa  .........»....*  211 

atratus JJ13 

balbo -  tit 

byalinus  . ill 

(Ecantbua  pelluceus ^3 

(Edaleus  iQatillatus 879 

verticalis ♦ ^i 

(Edancala  dorealis 369 

(Edipoda  gaUnieri  ......  .....  $7f 

loagipea ' •  37M 

mlzratoroLdea S7t 

CEdipodmiE -..  871 

CEdogoulum. «•«.*  .59&-601 

Olioa  abuormis 686 

coDcolor 586 

fa&ciculatus 569^  585 

giganteus 5$& 

OmosudlB 21a 

loAvii 212,  tli 

Ompbalotropis  japoaicufi 405 

Ondoatomidfe .....*.  fill 

OneelmQa  edwardei 148 

ODitbocbhon 30* 
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Ophiocoma  getaluB s    76, 

ir.  boylii 

g.  cafifornisc 

g.  getulus 

ff-  sayi  

g.  niger  

g.  splendidus 

leouis 

iniiltistratUB 74, 

py  rrhomelas 7P, 

rhombomaculatus 

sayi 

splendidus 

zonatiis 79, 

Ophiocten  krdyeri 

sericeum 

<3phioglypha  robusta 

sarsii     

struwitzii 

Ophiolepis  fasciculata 

robusta 

sundeyalli 

Ophiopholis  aculeata 178, 

bellis 

Ophiura  fragilis 

sarsii 

sericea 

squami^Ba 

Opiiiuroidea 

Opuutiji  spinossissiniii 

luna 

Orbitoidcs 

mantelli 514- 

Orchonicnella  luinuta 

Oreodoxa  olcnKrca 

Orthcmis  ferruginca 

Orthelrum 

( )rycturopu8 

(Jsceola  

annulatus 

doliata  triangula 

clupsoidca 

syspiluB 

Ostnicoda 

Oxyluiboa  ferrctti 

<  >xy()prs 

piclipes 

Oxyopljthrtlma  gnicila  . .  . 

<  >xy(»pl(l{i' 

Oxypilii  smnulatii 

L'ucliyloincTUs 

niodostus 

f*arlivtylu»  ini.i?rat<mM«lrs 

Paliana 

Pallcno  dis(M)i«l<'a 

hispida 

Palophus  reyl 

Pahidina 


77 

78 

78 

77 

7« 

77 

76 

613 

76 

613 

79 

76 

76 

613 

177 

177 

176 

176 

181 

177 

176 

178 

181 

178 

179 

176 

177 

176 

176 

5r)i) 

559 
516 
518 
167 
B57 
138 
127 
86<{ 
70 


n 

75 
145 
27(i 
568 

587 
286 
587 
286 
568 

570 
372 
354) 
166 
166 
288 
188 


Pampbaginffi 875 

Pandalus  borealis 161 

Panicum  colonum 558 

hirsutum 558 

maximam 558 

Panopcus  2 

Pantala  hymenaea 128 

Papillina 518 

Papio 124 

Paradulichia  typica 154 

ParaniphithcB  bicuspls 150 

megalops  162 

Paraphiebia 181,  133,  136 

Pampolia  aurantiaca 688 

Paraspbcndale  minor 285 

Paratvlus  smitli 167 

Paropdicerus  ly nceus 149 

Pardosa  glacialis 569,  587 

luteola 687 

sterualis 587 

Pariiffinus  criseus 688 

Paspalum  distickum 558 

paDiculatam 558 

platycaolc 558. 

virgatum    558 

Passitlora  ccenilca. 557 

laurifolia 558 

perfoliata 558 

Patella  grata 202 

ludinana 202 

pallida 202 

Patellidaj 202 

Pecten  poulsoni 514-517 

PcUfiics  birgei 592 

cockorclli 591,  591 

cognatus 592 

hiri^utuin 591 

klauserii 592 

oregonense 591 

jKilitus 592 

Pcnicillium  crustaccum 541 

PeiitadactvlogastiT  oculalus. .   174 

Peiitatoinidnj 264 

Percskia  aculeata 559 

Pcriplancta  atricolli^^ 275 

wahlbcrgi ^75 

Pcristcrnia  frocea 390 

infracinrta 197 

scrabrosa 31)0,391 

UHtulala 198 

ustulata  var.  lucbuaiia  197,  890 

xantbostonm 390 

Pcroilicticus 121,  12-3 

Pcrsoa  gnititfsinm 560 

Pctasia  grisea 375 

sp 875 

Petrlcola  ryclus 204,  205,  400 

cyolus'var.  sculpt urata  . . .  400 
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Petricola  lithophaga 206 

monstrosa 205 

Bculpturata 205 

typica 400 

Petricolaria 205 

squistriata 205 

Petricolidae 204,  400 

Phsedusa 470.  471 

Phsophyllacris  abyssinica 382 

Phalangida 568,  593 

Phalangium  cinereum 569,  593 

Phaon  niliginosus 181,  134 

iridipennis 131,  134 

Phasianella 199 

Phasianotrochus 199 

Phasmidse 288 

PheDacisma  peltata 276 

Pherosa  tricuspis J 51 

Phidippus  ardens 688 

auctus 589 

blcolor 569,588 

californicus  588 

comatuB 588 

opifex 588 

lyrelli 588 

Phila?uB  rimator 589 

Pliilodeadroa  lacerum 558 

PhUodroraus  nUskensia 585 

inqtiLsUor ,.,'■>  585 

spectubilis 585 

Philogenia.   . . ,  - 140 

Berenice 136 

cassacdni. 136 

Phimothyra  decurtata B4 

Uexalepis * 6S 

Plilceoba  atiteoData 371 

mo*witnbicenais *  871 


Pinus  flexilis  var.  MurrayaDa.  855 
Pinea 861 

Jmngena 861 
ium 406 

Pistia  Btratiotes 557 

Piluophis 6g 

bellona 55 

catenifer 53 

melanoleucus 55 

Wilkesii 5S 

Pityophis 52,  495 

anDectcDB 53 

bellona 5^ 

catenifer 52 

c.  bellona 54 

c.  catenifer 68 

c.  deserticola 5^ 

c.  sayi 55 

McClellanii 55 

melanoleucus 65 

sayi 55 

B.  bellona 54 

8.  eayi 55 

vertebralis ......,,,.  495 

Planarift  filaris. 732 

Plalanus  omdcntalis. . .  ^ 860 

orientalifl , . , ,   36^ 

Platycoemis .131,  137 

pennlpes 127 

Platyrbina  iriseriata 333 

Plalyrhinoides  Iriseriatufl 333 

Plectrotropis, , ,   844 

Plcthodon .507,  606 

cinerenp ,  ► . . .  .503--5O8 

Plearotomidie 385 

Plc5ii9ies  paooplus * .  ♦  150 

Plexippus  paykuUi ,  589 
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'  Prosthcsima  blanda 572 

cockerelli 671 

Protenor 369 

belfVagei 269 

Protoneura 131,  132,  137 

aurantiaca 187 

Psammobatis  brevicaudatus  . .  336 

Pscudalibrotus  littoralis 148 

Psciidocreobotra  amarse 286 

wahlbergii 286 

Psendoharpax  virescens 287 

Pseudoleon  superbus 128 

Psendoliva 513 

Pseudonenia 647,  653 

Pseudopallene  discoidea 166 

hispida ...  166 

Pseiidoscorpionida 568.  594 

Pseudostigma 131,  140 

nbcrrans 180 

Psidium  guajava 560 

Psilochorus  pullulus 571 

Pteraster  militaris 176 

Pterois  radiata 326 

Pteromyzonidfc 328 

Pterophyllum 606 

PuDica  granatum 560 

Pupid8B 402.  465,  484 

Pupinella  fruhstorferi 349,  350 

Fiinatoi 497 

oshimro 349 

rufa 349,350,  497 

nifa  var.  tancgashima 497 

tsushimana 349,  350 

Purpura 888 

alveolata 388 

browni 388 

clavigera 3S8 

lutcostoma 388 

saxicola 888 

tumuIoHavar.problcmatica  388 

Pycnodictya  galinicri 372 

Pycnogonida 165 

Pyramidellidiu 394 

Pyrazus  baudini 392 

Pyrgomorphina* 373 

Pyrrhosoma  miDium 127,  188 

tencllum 127,  132,  188 

PyniB 858 

Qucrcus  alba 804,  313,  314,  360 

])icolor 360 

Cerris 860 

coccinea 300,  868 

dcntttta 860 

lyrata 360 

macrooarpa 360 

palUBtriH. 800,  368 

Phcllos 860 

pinuB  palustris 804 


QuercuB  PrinoB 860 

Robur 860 

rubra ftO 

tinctoria 800 

Rachotropis  aculeata 161 

Raja  circulariB 880 

miraletUB 884 

ozyrinchuB 885 

punctata 838 

quadrimaculata 884 

radula 885 

Btellulata 886 

Rajidte 888 

Rana  temporaria 224 

Roaliidoe 405 

Rcduviidse 264 

Regina SS 

Clarkii SS 

Grahamii 3S 

kirtlandii 4S 

leberiB 30 

rigida 3S 

Reinia 410,  470.  471.  647.  654 

Rena IS 

dulciB 13 

humilis 14 

Rhadinea 87 

flavilala 88 

Rhinechis 51 

elcgans 61 

Rhinubatidffi 888 

Rhinobatis  columuic 388 

Rhinocbilua 86 

Iccontii 86 

Rhinocypha  biBcriato. 185 

PagctiBtecheri 185 

Rhinostoiua 85 

coccinea 86 

occipitale €8 

RhipsaliB  cassytha 558 

Rhizophora  mangle 556 

RhyncholopbUB 595 

simplex 595 

Rbyzopus  nigricanB 642 

Robinia 858 

Rupellaria 206 

Sabinea  Beptcmcarinata 165 

Sadala  distincta 509.  589 

Sagittaria  lancifolia 557 

Salamandra  maculosa 608 

SalariaB  pcriopthalmuB 820 

Salix  caprca 866 

Japonica 361,  864 

Salvadora 68 

grahami 68 

grahami  hcxalepis 63 

Sanguinarla  canadenBis. .  .306-308. 

819 
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SaphocilbU ., 134,  139 

onchalcea 134,  139 

Sassacus  popenoei ,  592 

SauracriB  l{icert« 376 

Scaridae , 335 

Scarus , 335 

Scbwartzia  tomentosa* .......  557 

8cirpus  Bmilhii 8 

Bclerobunufi  roLuetus. ,  503 

Scobinellft  ctrlata 518 

Scopelus  BHrlbo Sll 

phengodes &£0 

ScorpaenidiE * 326 

Scorpio  caroliniiinas, 594 

Scorpionida. ,.,....., 568,  594 

Scotolemoa  robuBtus  «.,.,,...  69B 

Scolophiw 45 

allegheDieEisis 47 

conanie,  «....,•  ^ .,»..... .     49 

emoryi , .     50 

guttatus  . - . , —  ...    46 

Iretua 43 

Lindheimerii 48 

quadnTiUatus. 46 

valpinua 50 

Scjlliorhlnidffi 3"^ 

BcjUium  melanoatoTuura 329 

Sc^mnorhmus .,,...  332 

Scymnus  , 3S3 

Scytodldffi ...................  571 

Sejainatrix. , .  * . , 39 

pyga?a 89 

SeinuopUhecua 119 

SiagoDodoD  hu  mills 14 

Sibon 91 

BeptcGtrionalis 91 

Simia ...119.  124 


SoleDidffl  ...  * 
Boll  dago  altiBi 
Solpugida. . . 

Sopbora 

Bparasaid^  ^ . 
Sphflcriiim  he 

jnuliiis  .. 

japontcur 
SpberiidsQ  . .. 
Spheroid es  . , 
BpbodroQiatxt 
Spbodromerui 

ioconsplc 

saDgulnif 
Spodropodt^  r 

tri  macula 
Spllotes 

coraiB  . . . 

corals  cot 

pullatua  , 
Splromtocarie 

gnBDland 

pbippsi , . 

polans  . . 

ElpiDVlS . » . 

Spiropoma  . . 
japonicm 
Nakadai 

Squallos  Gale 
Muatelus 
Licha  . . . 

Steatoda  hon 
grandis  . 

Stegocephalu 

Stenamma  fu 
(Aplnenc 
fill  rum  a 
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Succinea  o^sawarae 196 

pfeifferi 348 

puQctulispira 196 

putris 348 

retusa 349 

Vatbeleti 19G 

Succineidne 195 

Swictcnia  mahagoni 557 

Syctodes  thoracica 571 

Synidotea  marmorata 156 

Syruola  bacillum 394 

bninnca 895 

Syspira 509,  570 

tigina 576 

Taniaiidua  tetradactyla 366 

Taiitilla 92 

coronata 93 

eiseni 93 

irracilis 94 

nigriccps 93 

Tapes  adspersa 200 

deshayesii 207 

phenax 207,  400 

platvptycha   206,400 

quadriradiata 207 

Taphronola  thtulcphora 375 

Tarachodes  ojstuans 278 

media 278 

niodesta J79 

schulthessi 279 

SQiitbi 278 


pp 


Taracus 568 

packardi 593 

Ta rent  Ilia  niodesta J.svj 

Tatocnemis  malaj^assica 137 

Tectarius  spinnlusa 394 

Tellina  conccntrica 401 

diaphana 401 

(Mcrisca)  prisliforniis 400 

prist  is 401 

sianiensis 401 

Tellinida? 400 

Tenmosoina  jcruginosuni 217 

l.Tvijraiuni 217 

inetallicuin 217 

niotallieum  var.  eliapadie.  217 

sniaragtlinuin 217 

Tetrairnatha  extensa 5<>9,  581 

la])ori<)sa 581 

pallida .  .T.sV 

Tetra.LMiaihid.-i' 581 

Telrany<rhns  bimacnlatns 595 

desertornm 59<J 

Tetraodon  niargaritatns 826 

Tetraodontidoj 326 

Tel  rasteinnia 782 

Tetronarca  nobiliana 336 


TettigonidflB 880 

Teuthididae 825 

Teuthis  triostegus 825 

Thamnophis 18 

elegans tS 

bamniondii f4 

parietalis f5 

parietalis  pickeringi S9 

vagrans SS 

V.  biscutata 23 

Tbanatus  coloradensis 585 

rnbicuudus 585 

Thargalia 575 

niodesta 576 

Theganopteryx  seuegalensis. .  274 

'I  bcrapbosidae 570 

Tberidiidaj 577 

Theridion  pullulum 571 

Tberidium  borcalis 678 

differcns 578 

fuuebris 579 

neomexicanum 677 

Tbomisidre 588 

Tboinisiis  diiitoni 585 

Tbore 140 

bollviana 131,  185 

Tbrinax  argeiitea 557 

parviflora 557 

Tlirobronia  cacao 560 

Tlinya  occideutalis 356 

Tibellus  dutloni 585 

Tilia  Americana 857 

Europtea 857 

Tillandsia  angustitblla 558 

bulbosa 558 

coinplanata 558 

conipressa 558 

cxcelsa 558 

fascieulata 658 

tlexuosa 558 

laxa 558 

pniinosa 558 

setarea 558 

nsnooidcs 558 

Tinjris  clavuta 261 

Tingitidjc 262 

Titanoxa  aniericana 569,  577 

Tmetlcns 580 

brevipalpns 580 

peetinatus 580 

perplcxuB 580 

Tonicia 20^ 

Tole  libbcyi 157 

Tornatina  bermudcnsis 183 

canal  iculata 18!) 

decurrcus 183 

Torpedo  nobiliana SS6 

Tortrix  bottiB 15 
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Yestalis  amoena 184 

apicalis 134 

gracilis 134 

luctuosa 134 

Viola 455 

Viperidaj 90 

Virginia 83 

elt'gans 83 

inornata 43 

Valeria' 83 

Vitis  caribcea 558 

Vitrea  harimensis 498 

Vitrinocomus  cvatliellus 194 

goniompbalus 195 

.Moelloiidorffl 194,  195 

omphalotropis 195 

Vittaria  liiieala 658 

Vivipara  henzadensis 188 

Volutilithes 513 

"Weiiona  Isabella J 6 

plumbea 15 

Xaiuhagriou    crytbroneurum, 

133,  188 

Xiphoccra  bninneriana 375 

ensicornls 375 

Bp h75 

Xysticus  bicuspis 583 

cunctator 584 

elegans 6S4 

emcrtoni 584 

giilosus 584 

moutaiieiisis 569,  583 


Xysticus  pulveralensiE S3S 

quinquepanctatus 684 

Yucca  alvlfolia 559,  561 

gloriosa 659 

Zamenis 66,  63 

constrictor 68 

constrictor  constrictor 58 

c.  flaviventris 58 

flagelliformis 59-(il 

flagcllum 69 

flagellum  flagcllum 69 

f.  frenatus 60 

f.  piccus 61 

cnihami 63 

lateralis 61 

lateralis  lateralis 61 

oruatus 6S 

schottii 6S 

semilineatUB 61 

stcJnegerlanuB 58 

toeniatus 61,62 

tseniatus  omatus 63 

t.  ta>niatus 62 

Zaptax,  410,  423,  465, 467,  502,  627, 
647,  651 

Zizy  pliinus  japonicus 200 

Zingiber  olncinale 660 

Zoe 131 

ZonitidoB 194,  404,  498 

Zygeupolia  litoralis 657-789 

Zygoptera 126 
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ment of  death  of,  321. 
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nouncement of  death  of,  607. 

Index  to  species,  etc.,  836. 

Johnson,  C  W.,  and  A.  W.  Gra- 
bau.  A  new  species  of  Clavili- 
thes  from  the  Eocene  of  Texas, 
519,  602. 
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diatoms,  321. 
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Kraemer.  Henry,  Crystalline  and 
crystalloidal  substances  and 
their  relation  to  plant  structure, 
343,  450. 

Librarian,  report  of  the,  752. 

Lyman,  Benjamin  Smith.  Lodel 
creek  and  Skippack  creek, 
604. 

McCartec,  D.  B.,  announcement 
of  death  of,  323. 

Macfarlane,  John  M.,  appointment 
to  prepare  obituary  notice  of 
Thomas  Meehan,  553. 

Meehan,  Thomas.  Biographical 
sketch  of  Charles  Eastwick 
Smith,  4.  Contributions  to  the 
life-history  of  plants.  No.  XV 
(Plates  XVI,  XVII),  323,  354. 
Announcement  of  death  of,  552. 

Menscli.D.  Calvin, M  D., announce- 
ment of  death  of,  491. 

Mineralogical  and  Geological  Sec- 
tion, report  of  the,  774. 
Mohr,  Charles,  announcement    of 
acath  of,  491. 

Montgomery,  Thomas  II.  Further 
studies  on  the  chromosomes  of 
1  he  Ilemiptera  heteroptera  (Plato 
X),  143.  261.  The  identity  of 
tlic  Gordiacean  species,  Chordo- 
(les  Morgani  and  C.  puerilis 
(Plate  XI),  272,  289.  Peculiar- 
ities of  the  terrestrial  larva  of 
the  Urodelous  Batrachian,  Pleth- 
odon  cinereus  (Plate  XXX), 
491,  508. 

Moore,  Clarence  B.  Certain  ab- 
original remains  of  the  northwest 
Florida  coast.  Part  I,  272,  884. 


Certain  aboriginal  mounds  of 
the  Tombigbee  river,  883,  384. 

Nolan,  Edward  J.,  M.D.  Report 
of  the  Recording  Secretary,  748. 
Report  of  the  Liorarian,  752. 

Nordenskiold,  Adolf  Eric,  an- 
nouncement of  death  of,  512. 

Norris,  William  P.,  M.D.,  an- 
nouncement of  death  of,  607. 

Officers,  Council  and  Attach6es, 
777. 

Ornithological  Section,  report  of 
the,  775. 

Ortmann,  A.  E.  Crustacea  and 
Pyenogonida  collected  during 
the  Princeton  Expedition  to 
North  Greenland,  144. 

Pilsbry,  Henry  A.  Crustacea  of 
the  Cretaceous  formation  of  New 
Jersey  (Plate  I),  111.  Relation- 
ship of  the  genus  Neobeliscus, 
142.  New  species  of  mollusks 
from  South  Africa  and  Burma, 
142,  188.  New  moUusca  from 
Japan,  Formosa  and  the  Philip- 
pines, 191,  193.  New  Japanese 
marine,  land  and  fresh- water 
mollusca    (Plates    XIX-XXI), 

342,  385.  New  mollusca  from 
Japan  and  the  Loo  Choo  Islands, 

343,  344.  The  land  mollusks  of 
the  Loo  Choo  Islands :  Clausi- 
liidffi  (Plates  XXII,  XXIII),  888, 
424.  Additions  to  the  Japanese 
land  snail  fauna,  IV  (Plates 
XXV-XXVIII),  888,  465.  No- 
tices  of  new  land  snails  from  the 
Japanese  Empire,  491, 496.  New 
mollusks  of  the  Japanese  Em- 
pire,    519,     545.        Fasciolaria 

f'         Igantea  subspecies  reevei,  652. 
^ew     land     mollusks    of    the 
Japanese  Empire,  553,  562.     Ad- 
ditions   to    the    Japanese    land 
I       snail  fauna,  V  (Plates  XXXV- 
I      XXXIX),   607.  622.     Catalogue 
of  the  Clausiliidai  of  the  Japan- 
ese Empire,  607,  647.     New  land 
mollusca  of  the  Japanese  Em- 
pire,  608,   614.     Report  of  the 
Conchological  Section,  770. 
Porter,  Thomas  C,  announcement 

of  death  of,  821. 

President,  report  of  the,  741. 

Publications  of  the  Academy,  788. 

Rand,  Theodore  D.    Report  of  the 

Curator  of  the  William  8.  Vaux 

Collections,  768.    Report  of  the 


860  PROC.  OF  AOAD.  OF  NAT.  SCIENCES  OF  PHILADA.   [DeO.,  1901. 


Mineraloffical  and  Geological 
Section.  174. 

Rankin,  Walter  M.  Echinoderms 
collected  off  the  west  coast  of 
Greenland  by  the  Princeton 
Arctic  Expedition  of  1899,  169. 

Recording  Secretary,  report  of 
the,  748. 

Reese,  A.  M.  The  nasal  passages 
of  the  Florida  Alligator  (Plate 
XXIV).  343,  457. 

Rehn,  James  A.  G.  The  Forficu- 
lids,  Blattidffi,  Mantidse  and 
Phasmidae  collected  in  northeast 
AfHca  by  Dr.  A.  Donaldson 
Smith,  191,  278.  A  study  of  the 
eenus  Centurio,  273,  295.  The 
Acrididfe,  Tettigonid®  and  Gryl- 
lid8B  collected  by  Dr.  A.  Don- 
aldson Smith  in  northeast  Africa, 
848,  870. 

Rhoads,  S.  N.  On  the  common 
brown  bats  of  Peninsular  Flor- 
ida and  Southern  California, 
607,  618. 

Schneider,  Louis,  announcement 
of  death  of,  491. 


Selys-Longchamps,  Bdmond  de, 
announcement  of  death  of,  2. 

Serials  received  by  the  Academy, 
795. 

Sharp,  Benjamin,  M.D.  Food  of 
the  Cod,  2.  Report  of  the  Cor- 
responding Secretary,    751. 

Skinner,  Henry,  M.D,  Report  of 
the  Entomological  Section,  771. 

Stone,  Witmer.  Occurrence  of 
Hyla  andersonii  at  Clementon, 
N.  J.,  842.  Report  of  the  Orni- 
thological Section,  776. 

Thompson,  Caroline  Barling. 
Zvgeupolia  litoralis,  a  new 
Ileteronemertean  (Plates  Xlr- 
XLIV),  842,  657. 

Thompson,  E.  O.,  announcement 
of  death  of,  192. 

Vanatta,  Edward  G.  New  marine 
mollusks  (Plate  V),  142,  182. 

Vaux,  George  and  William  8.,  Jr. 
Observations  made  in  1900  on 
glaciers  in  British  Columbia,  191, 
218. 


> 

X 
m 

•JU 

X 

m 

X 

c 
m 

X 


r 

c 
o 


■'/5 

> 

D 
O 


^^^^^^ 

HARSHBERGER.     ECOLOGY   OF   SAN    DOMINGO. 

3n  AI^^^^^b^hKa.''* 't^ 

L 

^ 

PROC.  ACAD.  NAT.   SCI.   PHILA.  1901. 
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BANKS.     SPIDERS   OF  NEW    MEXICO. 
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PLATE  XXXV. 


PILSBRY.    .IAPANFlSE  LAND  SNAIL  FAUNA. 


